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MEMORANDUM

SUBJECT: Transmittal for review of CH2MHill preliminary ecological
risk assessment of the Montrose Superfund site

FROM: Bruce A. Macler, Regional Toxicologist
Water Management Division, W-6-1 Cﬁuﬂ7
TO: Montrose ecological assessment workgroup ¢

(See attached 1list)

Enclosed is a copy of the preliminary draft ecological risk
assessment for the Montrose Chemical Superfund site for your
review. I would appreciate your written comments back to me by
December 1lst. We would like to hold a meeting to discuss  this
ecological risk assessment and comments on Tuesday, December 15th.
Following this meeting, we will formally respond to comments and
reach a decision.

Note that the majority of data from the studies prior to CH2MHill's
assessment was invalidated. New studies will provide sediment and
surface water data, but will not be available until about October,
1993.

I am particularly interested in your answers to the following
questions:

1) Does this assessment adequately describe the ecological
situation at the Montrose site? If not, will it be sufficient when
validated sediment and surface water contamination data are
available? Do we need .to do further work to provide an adequate
description?

2) Does the assessment contain sufficient information to determine
whether a detrimental ecological effect resulted from DDT and other
contaminants from the Montrose Superfund site? If no, 1is the
evidence adequate to support your view, or is more evidence
necessary? :

3) If you believe additional studies are necessary, are those
proposed by CH2MHill the appropriate ones, or are others necessary?
Please specifically describe any additional studies you believe to
be necessary.

Thank you very much for your attention to this. If you have
questions, please call me at 415 744-1884.

| 0639-01016 7
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s &% ”'% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 M ¢ REGION IX
gi% & 75 Hawthorne Street
2 prote” San Francisco, CA 94105
MEMORANDUM November 11, 1992
Subject: Distribution list for reviewers of the Montrose Ecological Risk
Assessment
From: Bruce A. Macler, Regional Toxicologist

Water Management Division, W-6-1

To: Montrose Ecological Risk Assessment Workgroup

The distribution list for the Draft Montrose Ecological Risk Assessment was
inadvertently omitted when the report was distributed for review. Attached is that
distribution list for the Montrose Ecological Risk Assessment Workgroup. Please call
Nancy Woo (415-744-2394) or Bruce Macler (415-744-1855) of U.S. EPA Region IX
if you have questions. We look forward to receiving your review comments on the
Ecological Risk Assessment by December 1, 1992.
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Section 1

Introduction

From 1947 to 1982, MontroSe Chemical Corporation of California (Montrose) owned
- and operated a dichlofodiphenyltrichloroethane (DDT) manufacturing facility in
Los Angeles, California. DDT was used throughout the world as a mosquito vector
control for the eradication of malaria (Melster 1990) "However, because of
"DDT, all uses in the U.S,,
except emergenéy public health uses, were cancele ctive ‘Jariuary 1, 1973 (EPA, |

1975; Melster 1990). Production of DDT for export was-allowed until 1982, when it

environmental and human health concerns assoclated wit

was also banned. Operatlon of the Montrose p]aht

discontinued in 1982 and the

soil. Degradation. of D li _
aquatic ecosystems, D : d its metabolites are found in water, aquatic life, and par- -
~ticularly in sediments. .ds;:.its metabolites, DDE and DDD, have entered the
food chéin'of mammals, birds, fishes, and other animals. DDT is concentrated by
freshwater and marine plankton, insects, molluscs, and other invertebrates and fish, and
is transferred through the aquatic foodchain. Effects on phytoplankton species compo-
sition include decrease in photosynthesis and growth rates, resulting in upset to the
balance of the aquatic ecosystem. In molluscs and arthropods, DDT can result in lethal
effects including starvation in invertebrate predators, and sublethal effects such as Te-
productive failure. In fish, DDT has been shown to reduce reproductive success and

upset various biochemical systems (EPA, 1975).
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DDT also affects the terrestrial ecosystem where it is concentrated in and transferred
-through invertebrates, mammals, birds, reptiles, and amphibians. Effects have included
decreases of eggshell thickness in birds, part1cularly those feeding in fresh and brackish

waters, vresultmg in impaired reproductlve success (EPA, 1975).

1.1 Overview of Report

This document presents a preliminary ecological risk assessmEnt of areas potentially

affected by releases from the Montrose Chemical Corpie: ra 1on:;ofi Cahforma property,‘

located in Los Angeles California. Awvailable l1terat re-was used to. 1dent1fy chemicals

of concern associated with Montrose operatrons provrde analytical data for initial

- assessment of environmental impact, and, ch”‘ra ize: h:“‘b':tats potentrally affected by

releases from the Montrose property

. accordance with EPA Risk Assessment

This ecological risk assessment. wa' conducte

Envzronménml Evaluation Manual (EPA, 1989).

Guidance for Superﬁmd—Vohmte 3

The scope of the assessment was developed in accordance with supplementary guidance-

including Developmg a. Work Scope for Ecological Assessments, ECO Update, Volume 1,

 No. 4 (EPA, 1992), and is presented in Work Scope for Ecologzcal Risk Assessment,’

Montrose Chemical Corporanon, Torrance, California (CH2M HILL, 1992).

In accordance with guidance (EPA, 1992),. a phased approach was adopted for this
investigation to ensure that the level of effort expended met the needs of characterizing
impacts, but did not exceed those needs. With the phased approach, data or observa-
tions from one’ phase determine whether further studies are needed to meet the assess-
ment’s objectives, and, if so, to define the subsequent studies. Interim reports, such as

this, are provided for review by the U.S. EPA Remedial Project Manager (RPM), and

additional tasks are performed if authorized by the RPM. This ecological risk assess- .

ment presents the findings of the first phase of a complete ecological risk assessment.

10010175.SFO 1-2



1.2 Scope of Investigation

. A Phase 1 ecological risk assessrnent was conducted to address the Montrose property
and surrouriding areas. - The scope -of the investigation was limited to those areas .
potentially affected by environmental releases of chemicals of concern through surface
drainage and atmospheric transport. These areas are defined in Section 2. Impacts

associated with releases of chemicals of concern through the sdnitary sewer system or

offshore dumpmg were not addressed; assessments a55001ate with these activities are

| being conducted separately by state and federal Natu esouree «Irustees.

Exrstmg literature and reports were reviewed to prov1de information on the property

adequacy of literature characterrzatlon evaluate habitat su1tab111ty, qualitatively identify
evidence of stress, and_,note'the prese-n_e_e or absence of special-status species or other

species of concern.

These are preliminary in that they use only data available in literature; no samples
were collected for this effort. A discussion of the fate and transport potential of the
chemicals of concern, as it affects the potential for exposure, is also included. This pre-
liminary exposure assessment is iritended to identify the potential for adverse effects to
habitats potentially affected by releases from Montrose. Based on the preliminary risk
assessment, recommendations are made as to the need to corlduct further studies and

to identify additional data needed-to conduct them.
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1.3 General Assumptions

"This preliminary assessment uses previously reported analytical data for sediment, soil,

and water concentrations. Data used are assumed to be valid and uSeable except

where presented in this document with qualifiers. In addition, all results presented are
assumed to be quantitatively accurate, even though analytical methods have changed
and improved over time. The risk characterization is based primarily on the most

recent available data.

A summary of existing data and mformatxon athered du ng two reconnaissance sur-

~ veys is presented in this document. Organlza 1 -document is as follows:

. Review of thej' ature and extent of contamination by ‘medium and con-
| taminant type as presented in available hterature (Section 3) This sec-

tion also identifies chemicals of concern for this ecological assessment.

. Identification of potentially exposed habitats and ecological receptors
(Section 4).

e Review of potential exposure mechanisms and pathways (Section 5).

. Initial toxicity assessment (Section 6).

10010175.SFO . 14



. Preliminary risk characterization (Section 7).
~»  Conclusions and limitations associated with this study (Section 8).
. Recommendations for further studies (Section 9).

This document will be used as the basis »for evaluating the need for, and preparing a

work plan for, further studies needed to characterize actual or po}ential adverse effects

associated with Montrose contaminants.

10010175.SFO ' - 1-5
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- Section 2

Défs'cription of Property and Surrounding Areas

2.1 Setting

The Montrose Chemical Corporatlon of California (Montrose) owns approximately

13 acres in the City and County of Los Ange]es (Figure 2-1): Flgure 2-2 presents an

aerial photo of the area, including the major drainage ¢ annéls and hlghways. The

Montrose for the remainder of this docume%_. “
20201 South Normandie Avenue, Torrance, Califo
of the property is the intersection of the San_

Harbor Freeway (i.e., Interstate 110).

property beyond Western Avenue Oth
located east of the Harbor Fr es
property beyond the San ,Dieg@,_F eway. A’portion of Los Angeles County is east of
-the property. | ‘

The area immediately surr ing the Montrose property is zoned industrial; commer-

cial and residential areas exist within a 1-mile radius of the property. Bordering the
property to the east are Normandie.Avenue (Figure 2-3) and the Southern Pacific
Railroad right-of-way. Southwest of the'property is the Jones Chemical Company. The
Los Angeles Department of Water and Power’s (LADWP) 100-foot-wide easement
runs east-West, to the south of both the Montrose and Jones Chemical properties.
Beyond the LADWP right-of-way, south of 203rd Street, is the Farmer Brothers Coffee
Company. The McDonnell Douglas Cofporatiori property occupies the remainder of
- the block to the north and west of the Montrose property. Across Normandie Avenue
to the east is the Del Amo Superfund Site, the former location of a butadiene-styrene

rubber manufacturer.  Portions of the Del Amo site are currently used for

10010176.SFO 2-1



manufacturing facilities such as the Coca Cola bottling plant. Bordering the LADWP
right-of-way, south of the Del Amo site, are the nearest occupied residences.

-The Montrose Superfund site ("Site") includes on-property and off-property
contaminated soil, contaminated groundwater, the Normandie Avenue Ditch, the

| Kenwood Drain, Torrance Lateral, Dominquez Channél,'and Consolidated Slip.

2.1.1 Property Ownership

The Montrose DDT manufacturing and formulation faei
parcel of land located in Los Angeles, Cahforma /ner of the: property during

the time Montrose operated its DDT fac111tlcs W, uffer Chemical Corporation

g;)n the Montrose property. Operation of that plant

ceased sometime in the”:zfQ.;" ' Stauffer operated a sulfuric acid plant at the adjacent
property from approximately 1943 to 1952. In the same location as Stauffer’s acid
plant, the predecessor of Jones Chemical Corporation began its operations sometime in

+ 1956. Jones Chemical Corporation operations have continued to the present date.
2.1.2 Montrose Operational History

Montrosf_:, formerly a subsidiary of Stauffer, has owned this facility since it was
 established in 1947. Montrose continues to own the property, although the property

has not been active since 1982.

10010176.SFO 2-2
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During its years of operation, 1947 to 1982, the Montfose property consisted of a
central process area and surrounding general areas (Figure 2-4). The central proéess
area included the DDT processing bui]ding, the adjacent processing equipment and |
transfer station areas, the filtration area, the waste recycling pond, and the acid
recovery area and several below-grade tanks (not shown). This area was approximately
300 feet by 400 feet. | |

South of the central processing area was the formulation and gnndlng plant (installed

in 1960) and warehouse (installed in 1964) in which ‘DDA awaiting off-property

transport was stored. The main offices, laboratory, ware - cial products plant

uigh-198:
tracks, storage facilities, and wast ut the property (M&E, 1986). Storage

show the locations .of railroad

facilities were located aldng th no ; h,+and west borders of the property. Two_
possible waste pits wer acatec “ ithe oil storage facility. No information could
be obtained on the" ¢ stored in either the facilities or the pits (M&E,

1986). In addition, four fai

a spurs ran along the south, east, and west perimeters of
the property. The tracks running along the west and south perimeters were abandoned
between 1965 and 1974. |

Manufacturing of DDT occurred primarily in the centfal processiﬁg area. Chloroben-
zene and chloral were combined in the presence of sulfuric acid to form DDT; acid
waste waters also resulted from this process. “The DDT and acid wastes were sepa-
- rated, and the acid was drawn off the bottom of the tank. Any acid remaiﬁing in the
liquid DDT solution was then neutfalized with a 15 percent sodium hydroxide (caustic)
solution. Following neutralization, the DDT was rinsed with hot water, purified, and
crystallized. The crystallized DDT was either put into 50-pound bags and stored onsite

in warehouses, transferred to the grinding plant for grinding, or sent to the formulation
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plant (Hargis + Associates [H + A}, 1990). From the warehouses, DDT products were
shipped off-property by truck or box car. |

In the formulation plant and warehouse, DDT was processed into water-dispersible
powder and dusting powder. The water—dispersible powder, 75 percent DDT by weight, -
- was made by "mixing technical grade DDT with various wetting agents, disperSing
agents, and amorphous silica." The mixture was blended and milled to a particle size of

less than 2.7 microns using processing equipment such as nbbon blenders, hammer

‘mills, and air mills, and packaged. The DDT dusting powd
DDT mixed with talc (H + A, 1990).

- By-products of the operations included a dilut ‘acid liquid that included

parachlorobenzene sulfonic acid (p- CBSA) #nd_exc lorobenzene, a dilute caustic |
(alkaline) waste stream from the neutralizati ' rinse water used following

neutrahzatlon.

d into below grade tahks‘and the waste

The caustic waste stream was histerically drai

recycling pond.

central process area to VO red ood lmed concrete, below- -grade tanks (H+A 1990);

by 1961, Montrose was rep0r dly diverting its caustic wastewater to sanitary sewers
flowing to the Joint Water P@llﬁtlon Control Plant (JWPCP) located south of the site
(DOJ, NFS011, 1682), (Young et al.,, 1976). Discharge to the JWPCP was stopped in
April 1970, énd Montrose began hauling its caustic wastes to a landfill disposal site
(Young et al, 1980). |

Beginning in 1947, waste acid was collected and disposed of by the California Salvage
Co. at "Dumpsite No. 1," 10 miles northwest of Catalina Island. In 1961, acid wastes
were recovered by separating p-CBSA and chlorobenzene, and the recovered acid was
resold or sent to a Class 1 disposal facility (DOJ, NFS011). In addition to ocean
dumping: and landfilling, Montrose reportedly also discharged acid wastes and sludges

by discharging to "a Los Angeles County wastewater treatment plant” (NOAA, 1990).
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- The waste recycling pond received wafer captured from other on;property sources such |
as the locker room facilities, storm runoff from the central process area, and process
cooling water. The pond also served as a backup holding area into which proéess waste
from the two tanks overflowed in an emergency. The waste pond was approximately
30 feet deep, with a 10-foot freeboérd around the perimeter. The pond was lined in
1970 and remained in use until the plant closed in 1982. At that time, the sludge was
removed and the "concrete” pond lining was crushed (M&E, 1986). In 1985, Montrose.
paved most of the property wivthouf the approval of state or federgl regulatory agencies.

Before 1953, DDT was manufactured using the batch p thod, using six inde-

pendent 1,600-ga]lon batch reactors. In 1953, a la

Most of the Montrose prope y is'capped with asphalt; an unpaved strip exists at the
southeast corner along thgi‘Sgﬁthern Pacific Railroad spur. The entrance to the
property is at the northeast corner, along Normandie Avenue (Figure 2-5). The only
structures on the property are: three asphait raised pads constructed by Montrose in’
1985 to support planned warehouses; a trailer to support remedial investiga_ﬁon
activities; and a trailer for Kallok Enterprises Incorporated, hired by Montrose to
oversee any on-property activities. A concrete curb runs along portions of the

- property’s perimeter, which is surrounded by a chain-link fence.
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~ 2.2 Regional Setting

» Before the 1930s, the principal land use in the vicinity of the property was agricultural. -
Based on a 1938 aerial photograph, the immediate area included farms, but no rail-

-roads or business deve10prnents. By 1940, industrial, commercial, and residential areas

- began to de‘vélop. No additional aerial photographs of this area were available until

1956, when Montrose had been in operation for 9 years. A large community based on

A ¢a (H+A, 1990).

light commerce and industry was developing in the Torrance ¢

- Currently, the area surroun.ding the Montrose property” is heavily developed with

~-a well-developed
infrastructure including highways, railroad services,floed control channels, sanitary and

stormwater sewers, and other services, an

areas. Flood control channels draining t

(Figure 2-7).> A new reside ﬁaf:éréa is currently being developed east of the Montrose
property along the west side &f the San Diego Freeway. Parks within é 1.5-mile radius
of the property include Victoria Park, Victoria "Golf Course, and Dominguez Golf
Course along the Dominguez Channel. Opeh lands including the former Ascot
Speedway, the Goodyear Airship Field, and a large cemetery exist to the northeast.
Hafbor Regional 'Park, approximately 4 miles south of the Montrose property,
encompasses a golf course, a freshwater marsh, and H'arborv Lake. Other parks (not
identified) include Del Amo Park, Carson Park, Calas Park, and Dolphin Park, all

/

located in Carson City.
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To the south of Montrose are oil refineries along the southern reach of the Domi_ﬁguez
Channel including the Arco, Chevron, and Texaco oil refineries (Figure 2-7). Champlin
Petroleum Company operates a‘pumping field to the east of the Consolidated Slip.

2.3 Topography and Drainage

2.3.1 Regional

The Montrose property is located in an area referred

mately 50 feet above mean sea level. Stormw

: ’fhe system used both natural
yooding beyond the capacity of the

natural drainages, the path of: -Slnmguez Creek was channelized before

1930 to drain marshy are: ravide floodcontrol. This drainage was renamed the

ows, the area’s 50- and 25-foot mean sea level con- .

1ty f Los Angeles engineering maps. Channels now

referred to as the Kenwa rain and Torrance Lateral were historically natural

drainages that carried surface water runoff from the Montrose area east to the
Dominguez Channel. Areas to the south of Montrose, including Harbor Lake, would
not have received runoff from the Montrose area, except perhaps during severe

tflooding.
2.3.2 Local

During the years of Montrose operations, stormwater runoff from the Montrose
property flowed south and east across the property toward Normandie Avenue

(Figure 2-9). Water from the west side of the property reportedly flowed south along
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the railroad spurs onto the Jones Chemical property, where it entered the Jones Ditch
~ (which follows the railroad spur e-ast toward the southeast corner of the Montrose
property) or continued south to Farmer Brothers Coffee property. Runoff from the
east side of Montrose flowed td the southeast corner, under the fence, into a culvert
under the railroad spur, and then into an unlined ditch referred to as the Normandie
‘Avenue Ditch. The Normandie Avenue Ditch flowed south until diverted onto the
Farmer Brothers Coffee property through a small opening in a wall; surface water then
flowed onto the Farmer Brothers parking lot and to a catchbasin:for a subsurface storm

drain (exact location unknown).

.of DDT and chlorobenzene
(E&E, 1986; Montrose, 1981). In_ 1983, Montrosé built an earthen berm around the
south and east boundary of th ty 4c -

In 1985, most of the Meﬁl ‘0se, property ‘was graded, contoured for three building pads
(Figure 2-5), and covere with asp | 7 '
‘port via air or surface
property for development 6f“a commercial warehouse facility. The property and
asphalt were graded to direct surface water runoff toward the southeast corner of the
property and into the Normandie Avenue Ditch. A concrete curb was also constructed

to minimize surface water running onto the property from upgradient sources (H + A,
1990).

As a result of the grading, surface water now flows toward the southeast corner, around
the elevated pads. From the southeast corner, runoff can either flow under the per-
imeter fence and onto the railroad spurs, or into a corrugated pipe that extends be-
‘rllea‘th the railroad spur, and then continues south in the Normandie Avenue Ditch.

The Normandie Ditch is now a concrete catchment located along the west edge of
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~ Normandie Avenue. This drainage was unlined until 1986. Drainage from the
Normandie Avenue Ditch enters a catchbasin located on the west curb of Normandie
Avenue adjacent to the parking area for Farmer Brothers Coffee and is transported via

an underground culvert to the Kenwood Drain (Figure 2-10) (M&E, 1986).

The catchments on Normandie Avenue and the Kenwood Drain are part of the City of
Los Angeles stormwater system serving the Montrose property area. The Kenwood
Drain discharges into the Torrance Lateral, which then discharges to the Dominguez

‘Channel (Figure 2-6). The Dominguez Channel is a tidal+

d-control channel that
extends south to the Consolidated Slip portion of the, éles Harbor. Each of |

these drainage systems is discussed further below.

The Kenwood Drain (County of Los Angele P.ubhc Works Projects 685 and 1250) is a
uth beneath Kenwood Drive
t merges with the Torrance Lateral
n 1973, replacing a natural drainage
grade (H+A, 1990). The Kenwood

nforced concrete pipe and reinforced concrete

Drain varies in design, mcludmgbot 1
box settings (LACFCD,#1973).

The Torrance Lz_ltefal (County Projects 1153 and 1232) is a fenced, open, concrete-
lined drainagé,with a flat bottom and tapered or vertical sides. It is dry most of the
year, carrying an intermittent flow éonsisting of urban rﬁnoff from industrial, commer-
cial, or residential areas and runoff from rain. The Torrance Lateral receives drainage
from the area bordered by the San Diego Freeway to the north, Sepulveda Boulevard
to the south (Figure 2-6), and west into the City of Torrance (LACDPW, 1991).
Stormwater in the Torrance Lateral flows eastward until it merges with the Dominguez
Channel. For maintenance purpdses, the lateral is scraped (referred to as "invert
cleaning”)’during. May of odd-numbered years.’ This cleaning occurs from Western
Avenue (Figure 2-6) to Dominguez Channel. Removed debris and sediments are

hauled to a landfill; sediment is not chemically analyzed (Nakahara, 1992).
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The Dominguez Channel (Project 688) is a flood-control drainage that bisects the
. Torrance Plain and discharges into the Consolidated Slip just south of the Henry Ford
Avenue Bridge (Figufe 2-6). Where the Dominguez Chénnel and Consolidated S.lip
meet, the Channel is apprbximafely 15 feet deep. The Channel flows thorough areas of
heavy industrial development and residential areas. .The Torrance Lateral enters the
Dominguez Channel approximately 5.5 miles upstream of the Consolidated Slip. The
Channel is tidally influenced as far north as its intersection with Vermont Avenue The

reach below Vermont Avenue consists of stone revetments or nprap and is lmed on the

. bottom with a 5-foot-thick compacted clay lining to prevent illow groundwater (un- -

1s hnmg 1mprovement was

derground freshwater) from mixing with saline water

available (Nakahara, 1992). Historic: Kow that as early as the 1920s and

1930s, the water. quahty in the ch':sr \arbor were being affected by domestic

Dominguez Channel, exc dustrial wastewater and minor amounts of drainage wa-
ter. The available dissolved Oxygen was at low enough concentrations then (<0.5 mg/L)
that it inhibited the growth of marine organisms that attacked harbor facilities (Hertel,

1966).

In 1951, the Dominguez Channel was described as a "filthy combihation of storm drain
and industrial sewer'; (CDFG, 1951). in the 1960s, the Californid Regional Water
Quality Control Board (RWQCB) and other agencies began a program to 1mprove the
water quality through controlling dlscharged materials and i issuing discharge permits. In
November of 1966, the Los Angeles RWQCB resolved to prevent nuisance conditions
(odor or unsightliness), and to pfotect the waters of the Dominguez Channel for flood

control and boating (secondary purposes). By this time, sanitary sewage was being
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diverted to the local sanitary sewer systems; only industrial wastes, such as cooling

 tower blowdown, were released to the Dominguez Channel (LACFCD, 1967).

- In February 1970, the RWQCB identified fish breso‘urces fo be a beneficial use of the
“water in the Inner Harbor of the Port of Los Angeles; it thereby became illegal to
dischar'ge-water into the Dominguez Channel that would be lethal to fish downstream.
By October of 1970, County Engineer reports documented fish species in the lower -

regions of the Dominguez Channel, "presumably from natural migration from the har-
bor" (Johnson, 1970). | -

The Consolidated Slip begins where inflow enters fr

Henry FQrd,Avenue Bridge, and ends at a const

The Slip has not been dredged,s

and the dredging history was not le (Richter, 1992).

2.4 Climate

The climate of the area is mediated by the Pacific Ocean. Daily weather patterns con-
sist of night and morning low clouds followed by sunny afternoons. Another charac-
teristic is the smog that prévails throughout the West Coast Basin (Envirologic Data,
1991). Average daily temperatufes range between 55.5°F and 70.3°F (1951-1980), with
annual mean temperature of 63°F (M&E, 1986). High temperatures are infrequent but
occur with Santa Ana winds (Envirologic Data, 1991).

Figure 2-11 shows that prevailing winds in the area are from the west (42 percent) and

west-northwest (17 percenf) based on the 1981 wind rose for the Lennox area (located
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approximately 6 miles northwest of the site). A leeward wind rose for the Long Beach
(LGB) and Los Angeles Airports (LAX) (1965 to 1974) shows prevailing daytime winds

are from the west (23 percent frequency), west-southwest (22 percent frequency at

LAX), and west-northwest (10 percent frequency at LGB), with lighter winds from the

east and eaSt-northéast at LAX, and from the south at LGB (Figure 2-12). Occasional-
ly during the fall, winter, and spring, gusty and dry northeasterly Santa Ana winds from
the interior blow toward the coast. Based on the information from the wind roses,

Santa Ana winds from the east occur with a 7 to 10 percent frequency.

- Measurable rainfall occurs mainly from November to A:‘ri (M ‘E 1986; Envirologic

drought in the area for the past 5 to 6 years h s decre sed preapltatlon to below
falt A(NOAA 1988). Occasmnal

storm events such as in February 1992, catise’severe fl dmg in the area.

average. Data from 1988 indicated 7.96 1nches, of rai

A\rea Hydrogeology

the El Segundo Sand HIHS:;{:- th
Rosecrans and Dominquez Hills to the north and northeast, respectively. Several aqui-

fers and aquitards exist in the quaternary- and tertiary-age marine deposits that com-
prise the West Coast Basin (H + A, 1990).

- The four uppermost groundwater units in the area are illustrated in Figure 2-12 and
include (H+A, 1990):

. Beliflower Aquitard. H + A have identified three distinct subunits: the _

Upper Bellflower Aquitard (approximately 70 to 85 feet bgs); the
Bellflower Sand (approximately 110 to 140 feet bgs); and the lower

10010176.SFO _ 2-12.
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. Gardena Aquifer to the north. The Gardena“A

‘Bellflower Aquitard (approximately 140 to 160 feet bgs). Groundwater in

this unit is currently not used as a source of drmkmg water. However,
thls unit may be defined by the State as a potential drinking water

source.

Gage VAq,ui.fer. The Gage Aquifer has a low yield and is used for
groundwater supply (H + A, 1990). It is vertically confined where the

‘Bellflower Aquitard is present, but is laterally. associated with the

ifer has one producing

do Aquxfers The Lynwood Aquifer
300 feet bgs.

groundwater within the West Coast Basin.

Pumping and injection well activity influence the water levels and flow directions in

these aquifers. A downward vertical gradient exists in each of these units because of

the heavy pumping; injection wells are located and operated to prevent saltwater intru-

sion to the aquifers. Groundwater does not discharge to surface water because of the

downward vertical gradient.
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2.6 Natural Resources

Available reports and computerized data bases as well as two reconnaissance-level
surveys were used to determine the natural resources of }he area. Wildlife habitats
within the area were characterized on the basis 0% their potential or observed use by-
semi-aquatic and terrestrfal wildlife. Descriptions of the characteristic aquatic and ter-

restrial resources are provided in this section and in Section 4, Ecological Receptors.

For this project, the Wildlife Habitats Relétionships (WHR a base was used to aid-

in generating a list of semi-aquatic and terrestrial wildli “‘p,g)_tentia]ly occurring

within the area. The wildlife habitat types, as clas -.and Laudenslayer

(1988) for the WHR system (CDFG, 1989), inclade"

ne, estuarine, riverine, and
urban habitats. The WHR is a computer da
multi-agency cooperation and is maintained:
Game (CDFG). It consists of s ve
species occurrence, habitat r A

abundance.

The California Naturs
~ identify plant and anirﬁ;
endangered species or can(ﬁ ates for listing and other species of special concern) po-
tentially occurring within the Montrose area and, therefore, potentially affected by dis-
charges from the Montrose property. The CNDDB is a computer"data base that
compiles records of locality, habitat, énd status for sensitive species and habitats and is
maintained by CDFG. Data included in the CNDDB are éompiled by opportunistic
rather than systematic means and, therefore, may not include all records of species
"occurrences and habitats for a given area. The CNDDB included sightings of the least
~tern (a federally listed endangered species) at Harbor Lake and at Belmont Shore

(about 6 miles east-southeast of the Consolidated Slip).
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The information obtained from both CNDDB and WHR was used as a supplement to -
two reconnaissance-level surveys of the area conducted during February 26 through 28
and May 6 throﬁgh 8, 1992. The primary purpose of those surveys was to determine
which migratory bird species or special-status wildlife species occurred in the area. .
Although least terns may occur in the area (as indicated by CNDDB), they were not
observed during the reconnaissance visits. During the May survey, salinity measure-
ments and other observations also were made to help describe the aquatic environ-

ment.

2.6.1 Aquatic Resources

eties that are characteristic of

Los Angeles region. The

The aquatic resources of the area include habitatsan

IONME

heavily industrialized and urbanized envi | ts imt

Dominguez Channel and Consolidated Slip provid marine and estuarine habitat that is

Ecological Receptors. These sp

some marine mammals (i

within Dominguez Channel exter upstream as far as Vermont Avenue, but no other

wetlands are associated wit, tréam portions of the drainage system. Portions of the
Dominguez Channel that aré“farther upstream from Vermont Avenue are concrete-
lined; they do not.provjde significant habitat and are not expected to be affected by dis- 7
charges from the Montrose property because of tidal gates preventing upstream flow
beyond Vermont Avenue. Similarly, the Torrance Lateral is concrete-lined upstream
from near the San Diego Freeway and it does not provide habitat for aquatic

communities.
Freshwater aquatic habitats potentially affected by releases from the Montrose property

were not identified in the area. However, some semi-aquatic species (such as treefrogs

and toads) that are characteristic of such wetlands could use small or seasonal ponds
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, (such as in parks, golf courses, or undeve]oped areas) for breeding and live in nearby

terrestrial habltats within the area,

- 2.6.2 Terrestrial Resources

The terrestrial natural résources within the area include several less intensively de-
veloped areas east of the Montrose property and north of the Torrance Lateral as well

as open habitats in the Dominguez Golf Course, Victoria Golf-Gourse, and Goodyear

Airship Field, and along freeways in that vicinity (Figure 2-7)
Plants in those areas are mostlyvgrasses and forbs, réq and unV@gétated areas also

occur there and are used by wildlife. The abund iversity of vertebrate wild-

life species in the terrestrial habitats of the'%4rea wer ¢r than in the aquatic habi-

tats, based on observations dufing the field’ surveys.

“for Assessment

On the basis of infor _atlen pro ided in this section, areas potentially affected by re-
leases from Montrose cait:bé-better defined. Drainages receiving surface water and
sediment runoff from the property include the Jones Ditch, Normandie Avenue Ditch,
Kenwood Drain, Torrance Lateral, Dominguez Channel, and Consolidated Slip. The
east basin and Los Angeles Harbor, while potentially affected, are being addressed by
other studies (NOAA, 1990 and 1991). Other surface water bodies, such as Harbor

Lake and the associated Lomita Marsh, were not a part of the drainage system for the

- Montrose site area, so they were not retained as areas of concern.

Releases from the property by atmospheric transport could have affected downwind

‘areas. Prevailing winds were documented as coming from the west, with some

contribution from the west-northwest and west-southwest. Therefore, areas within
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In summary, areas potentially affected by releases from

several miles to the northeast, east, and 'southeast were 'retained for assessment.
Occasional Santa Ana winds were from the east. Because of prevailing wind direction,
areas to the north, northwest, southwest, and south of the property (e.g., Gardena and
Harbor Park areas) were not believed to have been affected, and areas ‘ﬁear the
property to the west were only infrequently exposed. However, available data
documenting atmospheric releases are reviewed in Section 3.. These results will be used
to further define areas potentially affected by atmospheric transport of chemicals from

Montrose.

ontrose property were re-

tained for consideration in this ecological assessme; ', and are referred to as the areas

Channel south of Vermont Avenue, and

bitat W
northeast of the property and near‘the preperty to the west, west-southwest, and west-

northwest.
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Section 3

Nature and Extent of Contamination

During its years of operation, Montrose released chemicals associated with its

operations to the surrounding environment via:

e Discharge to sanitary séwers

. Disposal of wastes to the open ocean
* . Hauling wastes to landfills _

»-‘ ~ Offsite transport of contaminated sifs
*  Releases to groundWater | |

from these investigatiotis.4§ simmiari

the ingredients knowri

e used in the operations, so they are not considered in this

preliminary assessment.
3.1 Previous Onsite Investigations
The Montrose .property initially came under the enforcement of the EPA and the

Los Angeles RWQCB in November of 1982, following an EPA investigation. Elevated

levels of DDT were detected in surface water runoff and sediments leaving the

property.

100101 7B.SFO 3-1



Table 3-1
Organic Chemicals Detected in Soil from
Various Investigations of the Montrose Chemical Plant-
Other
) Central On-Property | Perimeter | LADWP- | Normandie Farmer b
Chemical Process Area Areas AreasP Right-of-Way| Ditch? |Brothers Coffee Neighborhood g

DDT - . X X X X X X X

DDE X X X X X . X

DDD X X X X X X
laLlpha-BHC . X X X
{|beta-BHC X X X X X X
[ldeta-BHC X X X X X
{lzamma-BHC X X X X X

Acetone X . X X X

Carbon tetrachloride ]

Chlorobenzene X X

Chloroform

Chlorophenols

Dichlorobenzene isomers

1,2-DCA

1,2-DCE

Ethylbenzene

JJHexachlorobenzene

Hexachloroethane

se | Se) o] oe] o] ] oe ] pe] se] se] s | e | e | el e e e pe] el | ¢

Methylene chloride X
2-Butanone? X
PCE

_|[Phthalates X
PNAs X
Styrene
Toluene X

1,2,4-Trichlorobenzene

TCE

X -
X
X
X

Xylenes X X

@2 butanone = methyl ethyl ketone

PPerimeter areas = Jones Chemical property, Southern Pacific Railroad (SPRR) right-of-way, McDonnell Douglas
CE&E. 1991

Source: H + A, 1990 unless otherwise noted.
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The California Department of Health Services had collected "water residue samples” on
February 26, 1981, from a drainage ditch (the Jones Ditch) :serving both the Jones

Chemical and Montrose properties and from the Normandie 'Aver_lue Ditch at the point

where it discharged onto the Farmer Brothers Coffee Company pfoperty. Results of

the sampling showed a pH of 14. DDT éoncentrations in the runoff ranged from

2.8 ug/L to 98,000 ,ug/L Chlorobenzene was present at concentrations from 1,700 ug/L |
to 84 percent (Montrose, 1981)

3.1.1 Montrose-Directed Activities

Based on the results of the agency samples, Montr_QS’ was jssued anenforcement order

by the EPA and RWQCB to stop the releasesigéibg DT, and to begin investigating

possible soil contamination due to Mont by submitting plans for a

remedial action (H + A, 1990). Montrose ¢

| ‘the Jones Ditch and the ponding ar

Services. A series of 37 soil saing

water runoff from leaw g the p erty. Durmg construction of the berm, Montrose

drilled additional boung' 1 prope?ty and off-property to the south. 'DDT was found in
s 95,000 mg/kg. In 1984, the EPA proposed that-the

Montrose "Site" (the property and surrounding areas) be considered for ranking andr

soil at concentrations as hié.
potentlal inclusion in the Superfund National Priority List (NPL).

Montrose continued-to conduct soil and groﬁndwafer investigations and take remedial
- actions independent of the EPA; in April 1985, Montrose graded and asphalt-capped
~ the most of the property without the approval of the EPA. The capping was designed
to control surface runoff and percolation. During the grading and capping, foundation |
pads for new buildings were made from redistributed shallow soil and fill. Grading

involved reworking approximately the upper 3 feet of soil (M&E, 1986).

1001017B.SFO : 33



During April and May 1985, Montrose hired H + A to drill seven soil borings, one in
the center of the former waste recycling pond and others throughout the property, and
- install and sample five wells in the upper Bellﬂower aquitard (Figure 3-1). All samples
were analyzed for DDT, DDE, DDD, volatile organic compounds (VOCs) and chloral.

These wells were sampled again in July 1985.

Twenty-one chemicals were detected more than once in the two rounds of groundwater

sampling§ analytical results are presented in Table 3-2. An add_gigtional 38 compounds

were detected only once or were quantitated tentatively. Ch
included: aldrin, delta- BHC 1,1-DCA, trans-1,2- DCE 2
hexyl)phthalate naphthalene, lllTCA toluene, .

pheno] Tentatlvely identified
:(e.g., cyclohexane), chlori-
ic compounds (M&E, 1986).

he. DDT srmulation process that used

. compounds (TICs) included: cyclic and substituted ke

nated sulfonyl/sulfone compounds, and chlormated arom

Many of the TICs are potential by-produc
chlorobenzene and sulfuric acid.
Several patterns correlating sults to historical Montrose activities
(Figure 3-1) were noteds”

. DDT, DDE‘_L_ DDD were primarily detected in groundwater from
Well MW-2, WhiCh correlates with the waste recycling pond location.
DDT was detected once (July 1985) in Well MW-1, southeast
(downgradient) of the waste recycling pond, and once in Well MW-4
upgradient of the pond.

. The BHC isomers and aldrin were detected only in groundwater from
Well MW-1, located just downgradient of the former formulating and

grinding area.

. Benzene was detected .in four of the five on-property wells, with the

highest concentration found in Well MW-1 (3,200 pg/L).
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Table 3-2
Chemicals Detected? in Groundwater Wellsb
' (April, May and July, 1985)
from H + A Sampling

Chemical MW.1 MW.2 MW.3 MW-4 MW.5 _
(/L) (ug/L) @gl) (ug/L) (ue/l) (ug/L)
DDT - - 630 - - -
17 2,400 ) 36
DDE . : - 17 ) - - -
R 45 -
DDD -
alpha-BHC -
beta-BHC -
gamma-BHC (lindane) -
delta-BHC -
Benzene 1,100
Carbon Tetrachloride 180
Chlorobenzene 93.0600
Chloroform 24,0600
2-Chlorophenol 7
1,2-Dichlorobenzene 10
1,4-Dichlorobenzene 27
1,2-DCA
1,1-DCE - -
Ethylbenzene ) . 38 : - - ‘- 50
490 - - )
‘Methylene Chloride 63 - - ) - -
120 400 -
PCE 610 ) - - 14 1,100 580
950 - ‘ ’ 1,300
1,2.4-Trichlorobenzene 11 - - - 10
31 - R 4
TCE 30 - 12 - 25

4Chemicals detected only once are discussed in the text, but not presented in this table. For each chemical, top line is.
April/May sampling and bottom line is July sampling: dashes indicate nondetection of that chemical; blanks indicate the
chemical was not an analyte in the analyses.

DAll onsite (MW) wells have 10 feet of screening. between 61 and 77 feet bgs.

Source: M&E. 1986
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« . Chloroform and chlorobenzene, detected in all on-property wells, were at-
their highest concentratlons in Wells MW-5 (24 000 pg/L) and MW-2
(180,000 ug/L), respectlvely

. So]venfs, including ethylbenzene, methylene chloride, PCE, TCE, and |
several te’ntétively quantitated cOmpounds (e.g., cyclohexane,
cyclbpentane pentane, xylenes, butane) were detected in groundwater
primarily from Wells MW-1 and MW-3. These wells are adjacent to the

ntenance and machine

railroad spurs and downgradient from formerir

shops.

3.1.2 EPA Remedial Investigation, Part 1

Beginning in June 1985 the EPA and their Ct tcalf and Eddy (M&E) con-
ducted the field portion of a ,rerq:ed'”': :
water from the Montrose propet
Part 1, several chefnicals w ‘
‘including: DDT, DDE DD

_carbon tetrachloride, t 1O
aceténe, 2-butanone, and's
in those 'sampleS it was analyzeﬁa for; however, samples were not consisténtly analyzed
for BHC isomers. Two chemicals (2-butanone and methylene chloride) were con-

sidered to be potential laboratory contaminants (M&E, 1986).

M&E identified several potential source areas including: the waste recycling pond, the -
main production/processing area, storage and waste pile areas, grinding areas, and
railway spurs (Figure 3-1). In addition, off-property sanitary sewers and storm drains
were found to contain Montrose operations-related chemicals. M&E proposed that
contaminant mO\»/ement'from'.the waste recycling pond into groundwater and soils was

a continuing source of contaminant release off-property (M&E, 1986).
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Based on the results of the RI_—Part I, presented below, and the results of earlier
Montrose-directed sampling efforts, | the EPA was able to eomplete the hazardous

rankmg system process for mclus1on of the Montrose property into the NPL (E&E
1986).

3.1.2.1 - Soil Investigation‘

. To characterize soil contamination, 17 on-property and '-cWoA ff-property background -

soil borings were drilled during the RI-Part 1. Background face soil samples were

sample) (M&E, 1986).
-On-property soil boring wn on Figure 3-2, arrd'analytical results are
tabulated in Table 3-3
DDD, BHC, acétone, befize}

s were analyzed for nine compounds: DDT, DDE, :
chlorobenzene chloroform and dlchlorobenzene Soil
borings ‘extended to a maximum depth of 9.5 feet bgs, with four exceptlons"
Boring 14D was sampled to 13.5 feet bgs, Boring 24D to 195 feet bgs, and
Borings 25D and 46D were sampled to 11 feet bgs.

Shallow soil was. found to corrtain DDT, DDE, and DDD in high covncentrations acroSs_
the property. In nine borings DDT concentrations zero to 2 feet bgs exceeded
- 100 mg/kg. Only three borings had DDT concentrations below 100 mg/kg in the upper.
- 2 feet bgs (Bormgs 34D, 35A, and 36D). Soil Boring 14D, located near the former
processing and filtration areas, had the highest concentration of DDT (7,600 mg/kg,
1to 1.5 feet bgs). Borings 14D and 24D (former waste recycling pond) contained DDT
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_ Table 3-3
Analytical Results of Soil Samples (mg/kg)
from M&E Sampling
June 1985
. - Chemical )
Depth (feet bgs) I DDT l DDE . I DDD | BHC I Acelpnél Benzene IChlorobenzene Chloroforml Dichlorobenzene
11D )
15-2 740 160 18 443 0251
335 - 80 13 29 343 0.253
4-4.5 - - - <0.001 0451 [<0.005 |- 0.0211] <0.001-
4.5-5 - - - <0001 {0431 [<0.005 |- 0.021] <0.001
6-6.5 067 02U 04U 0517 0257
7.5-8 04U 02U 04U 053 0.257]
995 016 - - <0.001 0453 |<0.005 <0.001
12D )
1.5-2 270 60 9.8 02517
335 310 23 4.7 0.251]
4-4.5 - - - - 049 )
4.5-5 - - - - 043
6-6.5 11 U3 {0.029 U .04 U
7.5-8 04U j0.02U 04U
8.5:9 - - - 0.012] -
9-9.5 - - - 0.02 1 -
13D
1-1.5 1.600 3417
1.5-2 1.200 1117
335 . 1.800 0153 -
4-45 1,200 ' 731
4.5-5 1.400 2517
5.5-6 61 251
7.5-8 1ul 25)
9-9.5 - 005 J -
14D
1-1.5 7.600 <.25
2.5-3 1.200 1700 160 2.3 <.25
3-35 2100 J270 260 30 <.25
4.5-5 1,300 {170 67 <.001 493 <0.005 l64 .68 <.001
6-6.5 1600 {67 43 910 <25
7.5-8 660 .51 58 540 35
9-9.5 6,200 |300 370 <.001 |57 <0.005 {7,100 72 <.001
10.5-11 11,0600 |170 910 : 14.000 <500
13-13.5 4400 |79 500 9,000 <500
15D
1-1.5 1100 |40 72 4 <0.25
1.5-2 1400 [170 190 - - 360 <0.25
3-35 2,600 |260 72 <0.001 {49 1] <0.005 }15 0.29 <0.001
4-4.5 150 9.9 10 18 <0.25
7.5-8 320 0.81 1.2 . 0.49 . 0.44
9-9.5 - - - <0:001 6.048 J |<0.005 |0.02 0.018 <0.001
Continued
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. Table 3-3
Analytical Results of Soil Samples (mg/kg)
from M&E Sampling
June 1985
Chemical : :

Depth (feet bgs) I DDT I DDE I DDD | BHC TAceloneI Benzene IChlorobenzeneIChloroformI Dichlorobenzene
16D -
1.5-2 - 1,100 |2200  |110 0.083 <0.25
253 - 47 7 : 14 0.07 <0.25
3-35- <0.04 [<0.02 <0.04 <0.05 <0.25
4.5-5 - - - <0.001 |0.043] [<0.005 [0.014 <0.005 <0.001
6-6.5 <0.04 1<0.02 <0.04 <0.25
7-7.5 <0.04 |<0.02 |<0.04 0.4
8.5-9 . - - - <0.001 [0.049 1 |<0.005 <0.001
9-9.5 - - - <0.001 |0.012 ] |<0.005 | <0.001
21D
0-0.5 3.200 |600 80 191]
0.5-2 530 97 17 0.891]
335 0016 |0.016 - <0.001 {0.03 J 0.0191] <0.001
5.56 004U [0.02U 0251
6-6.5 004U |0.02U 0251
7.5-8 004U |0.02U 0251
995 - - <0.024 ] <0.001
22D
1-1.5 j 670 140 025]
1.5-2 1.804 |50 053]
253 - 004U (002U 0251]
335 - - 0.021] <0.001
4.5-5 0.04 U 002U 0.053 0257
665 004U 0.020) 0.05 J 0253
758 — [004U [odzU _ 0,053 0253
9-9.5 - - <0.001 [0.036 ] |<0.005 - 0.02 ] <0.001
23D )

1-1.5 1.200 1.6] 0.25)
1.5-2 1.760 |210 70 1.1 0.25]
3-36 0.021 0.016 - -~ 0.1J -- -
4-4.5 0.12UJ [0.034U1 }0.04U 0.05J 0.25)
665 0.0861JJ]0.036UJ  10.04U 0.133 0.25]
7.5-8 0.046 |0.02U 0.04U 0.05] 0.54]
9-9.5 - - -- 0.0453  |{-- 0.14) 0.009J] -
24D
1-1.5 880 - 200 52 111 0373
1.5-2 2,000 |550 100 7] 1.53
2.5-3 1.200 {120 53 7.1] 0.69])
{14.5-5 3800 |530 130 <0.001 {4.6] <0.005 20] <0.005 <0.001
5.5-6 44 7.4 2.1 0.401 {0.037] (<0005 |[0.16] 0.051] 0.66
6-6.5 0.04U |0.02U 0.04U 0.26J 0.253
7.5-8 : 0.3 01 0.04U 2.7) 0.3J
995 4.7 4.7 0.23 42 0.097] | <0.005 1.1 0.021] 4.66
Continued
1001017F.SFO 3-9




Table 3-3
Analytical Results of Soil Samples (mg/kg) -
from M&E Sampling
June 1985
: ] Chemical . » ]

Depth (feet bgs) | DDT DDE DDD BHC | Acetone | Benzene |Chlorobenzene| Chloroform | Dichlorobenzene
9.5-11 - |4.200 2,200 260 16,000 3701
11.5-12.5 1,300 |630 30 26 0.063] |<0.005 |12,000] <0.005 260
14-14.5 6500 ]1,900  J200 . . 3,3003 ) 65]
15.5-16 3,100 |820 180 - 2,8003 66J
16-16.5 1,200 240 88 2,900] ' 42
17.5-18 1,900 |250 67 51 <0.1 <0.005 }4,600] <0.005 64
19-195 - 20 : 2.2]
25A
0-2 400 . <0.25
2.5-3 <0.04 <0.25
335 <0.04 <0.25
4.5-5 ) 0.007 J <0.001
5.5-6 <0.04 <0.25
7.5-8 <0.04 <0.25
9-9.5 - <0.001
25D
0.5-1 110 <0.25
1.5-2 1.700 8.9
2-25 2.700 39
4-45 880 <0.001
55-6 }<0.04 22
715 56 <0.25
9-9.5 - <0.001
10.5-11 <0.04 <0.025
34D ‘

1-1.5 0.98 02517
152 . . 7.1 0.25]
335 ) 580 0451]
4.5-5 630 94 17 27 0.048 J 10.005 0.83 ] 0.005 J <0.001
6-65 . 450 78 22 0.48 ] 0.64]
7-15 0.51 0.045 0.04 U ' 0291] 0251
7.5-8 004U [0.02U 0.04 U ] 033] 0.251]
995 0.02 - - <0.001 [0.047 3 |0.0053 0.032] 0.029 1 <0.001
35A ’

1-1.5 42 1.7 0.31 1117 05517
3-35 0.21 0.03 004 U <0.05J 0.2517]
445 j6.04 U 002U 004U <0.051] 02513
4.5-5 - - - <0.001 j0.05 3 -10.005 . [0.046 0.015 J <0.001
55-6 63 = 1t 5.8 033 03117
6-6.5 004U |0.02U 0.04 U <0.05] 02537
7.5-8 0042 002U Joo4U <0.05 3 . 02513
995 - - - <0.001 [0.059 J 10.005 0.111] 0.023 ] <0.001

' Continued
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Table 3-3 .
Analytical Results of Soil Samples (mg/kg) . .
from M&E Sampling
June 1985
[ ) Chemical
-Depth (feet bgs) [ DDT I DDE l DDD l BHC IAceloneI Benzene lChIorobenienel?Ihloroform] Dichlorobenzene
35D : ‘ .
Jt-1.5 1,600 320 160 . 11 20
1.5-2 1,400 1170] © |34 151 0.032 ] 0.018 0.014 <0.001
2-25 1,100 |33 100 2.1 1.4
335 . 890 |72 28 <0.001 |5.9 22 . |05 <0.001
445 1,100 |62 68 16 1.1
5.5-6 51 46 4 0.1 <0.25
6-6.5 10 11 1.7 <0.25
9-9.5 0.38 - <0.001
36D -
0-2 ’ 0.92 <0.25
3-35 <0.04 <0.25
4-4.5 - <0.001
4.5-5 <0.04 <0.25 -
6-6.5 <0.04 <0.25
7.5-8- <0.04 <0.25 i
8.5-9 0.007 J <0.001 -
995 - <0.001 -
46D )
1-1.5 22 <0.25 .
1.5-2 190 <0.25 .
3-35 . 0.07 <0.25 N
4.5-5 0.051 <0.001
6-6.5 ~ [<0.04 <0.25 - ‘:
6.5-7 0.44 <0.25 ’
10-10.5 0.43 <0.001
10.5-11 00121 <0.001
Offsite Van Ness .
Surface : 0.17 0.01117] 0.03 1<0.001 |0.046 J |<0.005 |0.15 <0.024 <0.001
Deep 0.033 |- - |<0001 o046 ] [<0005 |- <0.005 <0.001
Offsite Artesia ' )
Surface 8.4 <0.25
Deep ‘ ' 1.9 : <0.25
Notes:
M&E did not define the following notations presented wtih the data; however, common definitions are presented.
J- = data for limited use (qualitative only. not quantitative). '
U = not detected above the limit of detection shown.
Source: M&E. 1986
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~at the greatest depths. The deepest sample collected in Boring 14D (13 to 13.5 feet
bgs) contéined DDT at 4, 400 mg/kg The two deepest . soil samples from soil
boring 24D contained 1,900 mg/kg of DDT (17.5 to 18 feet bgs) and 120 mg/kg (19 to
19.5 feet bgs).

“Other chemicals were detected periodically at elevated concentrations. Of note are
chlorobenzene concehtrations detected in Boring 14D, with the highest concentrations
at 10 feet bgs (14,000 mg/kg) and 13 feet bgs (9,000 mg/kg) and Bormg 24D, where
chlorobenzene was detected at 19 feet bgs. BHC, mfrequen- nalyzed for in samples,

nd 17.5 feet bgs),

had elevated concentrations detected in Boring 24D.

Boring 34D (4.5 feet bgs), and Boring 35D (1.5 feet'bgs).

3.1 .2.2 Groundwater

the former waste recycll . pond Ch]oroform was found at the hlghest concentration in
Well MW-5 (22,000 ug/L3}-1c

Well MW-2 (5,900 ug/L). “Benzene was detected at the highest concentration in

ated n the northeast corner of the property, followed by

Well MW-1 (5,000 ug/L) at the southeast corner of the property and in Wells MW-3

 and MW-5. Benzene may be associated with historical activities from the Del Amo

Superfund site.

BHC isomers, previously detected only in Well MW-1 during the H + A sampling,
were detected in groundwater from all five on-property wells. Dichlorobenzene isomers
‘were detected in two wells (MW-2 and MW-5) at higher concentrations than found by
H + A, and were detected for the first time in Wells MW-3 and MW-4.
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Table 3-4

Chemicals Detected in Groundwater

from M&E Sampling -

‘June-August, 1985

Chemical , .

"~ (ug/L) MW-1 MW.2 MwW3 - MW-4 MW-§
DDT 20 4,500 3 1.1 10
DDE 10| 65| 10
DDD 10 10
BHC isomers 185 178
Acetone 5,100 v5,800
Benzene 5,000 1,700
Chlorobenzene 2,500 110,000
Chloroform 2,500 22,000
Dichlorobenzene isomers 3, 180 J

Source: M&E, 1986

J = for limited purp

10010180.SFO
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During this investigation, th‘.e RWQCB also collected groundwater samples; results are.

“presented in Table 3-5. Again, results were similar to the H + A results, with a few
exceptions. PCE was detected for the first time in Well MW-2 (750 ug/L). Chloroform
was detected at 20,000 ug/L i1_1 Well MW-4, a concentration four to five times higher

than previously detected in that well.

M&E concluded that DDT, DDE, DDD, chlorobenzene, dichlorobenzene isomers, and

acetone were present in groundwater most likely because of i

iltration from the waste
- recycling pond.. However, chloroform and benzene could” > from on-property or

off-property sources. .

v Table 3-5
Chemicals Detected in Groundwater from

QCB Sampling
July and Au § ,

Chemical (pg/L) MW-4 MW-5
DDT (total) 52 -~ na
Chlorobenzene 85 | 107,000
Benzene na 1,900
PCE 990 500
Chloroform 20,0000 20,000

Source: M&E, 1986
na = not analyzed

3.1.3 EPA Remedial Investigation, Part 2

Beginning in October 1985, the remainder. of the RI activities were conducted by
“H + A, under the terms of the Administrative Order on Consent (U.S. EPA Docket
- No. 85-04, as amended) reached between Montrose and the EPA (H + A, 1990). The
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remainder of the RI (RI-Part 2) involved samplmg groundwater, surface water, subsur-

face soil, and sediment in three phases:

Phase 1 - 4/86 to 3/87 Soil and groundwater sampling on-property

Soil, sediment, and surface water sampling off-

property

" Phase 2A  8/88 to 5/89 Soil, groundwater, and sediment sampling on-

property
Soil,  groundwat

‘. sediment sampling

off-property

Phase 2B 7/89 to 490

Aquifer. Sampling of se

downgradient extent
3.1.3.1 RI-Part II Soil Investigations

Samples were collected from soil borings located both on- and off—property, and ana-
lyzed for pesticides (EPA method 608/8080) and VOCs (EPA methods 624-625/
8240-8270). Organic chemicals detected in the central process area are presented in

Table 3-6. Benzene was not detected in any soil samples.
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~ Table 3-6
Volatile and Semivolatile Chemicals
Detected in Central Process Area Soils from
the RI-Part 2, H + A Sampling 1986 to 1990

DDT metabolites _ ' Dichlorobenzene Isomers | PCE
BHC isomers . 1,2-DCA , Phthalate
Acetone 1,2-DCE | Styrene
Benzoic Acid Ethylbenzene | Toluene

Carbon Tetrachloride Hexachlorobenzene 1,2/4-Frichlorobenzene

Chlorobenzene - Hexachloroethane
Chloroform ' Methylene Chloride “'Trichl:g;fﬂﬂuoromethane
Chlorophenols Methyl ethyl ketone o

Source: H + A, 1990

mediately east of the
(Borings $-304s and $

DDT, DDE, DDD, and chl benzene were detected in soil to the depth of the water
table, 70 feet bgs,"in Boring 24D; DDT métabolites were detected in most of the soil
samples ana]);zed. DDT was also detected in 22 of 25 soil samples collected from be-
low the water table, 70 to 130 feet bgs. BHC isomers were detected above the water
table in 30 percent of samples analilzed, but not from soil samples collected below the
water table. The alpha- an.d beta-isomers of BHC were detected with 29 and 21 per-
cent frequency, respectively; the other isomers were detectéd with ]ess} than 10 percent
frequenéy. Chlorbbenzene was detected in all soil borings from the central process
area. Borings 24D (waste recycling pond), and S-304 and S-305 (DDT processing

equipment area) had the highest concentrations of chlorobenzene above the water
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~ table. Samples collected below the water table, including from both the upper and
lower Bellﬂower Aqu1tards and the Bellflower Sands, also contained chlorobenzene '
Movement of hydrophobic (water insoluble) chemicals (such as DDT) to groundwater
may be from cosolvent effects of other chemicals (such as acetone) present in the soil

and in groundwater.

On-property, but outside the central process area, DDT metabolites were detected at
highest concentrations in shallow soil (0 to 6 feet bgs). The max1mum depth at which

~ DDT was detected was 11 feet bgs, except in boring MW ( sst side of the property)

- bined DDT, DDE, and DDD concentration great
including BHC, chloroform, dichlorobenzene,

chloroethane (1,1,1-TCA), TCE, and xylenes; '

Jones Chemical property, tl

McDonnell-Doug]as property sev, al chemicals at greater than 5 percent

frequency, including: thDT me b'
chloroform, PCE, phth ates, PC

ites, all BHC isomers, acétone, chlorobenzene,

60 toluene TCE, xylenes, and several polynuclear
DE, and DDD were detected in 55 of the 56 samples

collected. Samples collected:from the LADWP right-of-way contained the same chemi-

aromatic hydrocarbons. DD
cals with a few'exceptions: methylene chloride was detected, but chloroform, chloro-
benzene, TCE, and xylenes were not. The LADWP right-of-way has been capped since

these samples were collected. Samples collected from the Farmer Brothers Coffee

Company property included the DDT metabolites and beta- and gamma-BHC.
3.1.3.2 Groundwater

During the RI-Part 2, additional wells were installed into the major hydrogeologic units

beneath the property (Table 3‘-‘7).
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Table 3-7
~ Groundwater Wells Installed During H + A RI Actlvmes, 1986 to 1990
Hydrogeologlc Unit | Direction of Groundwater Flow No. of

, ' ‘Wells
Upper Bellﬂower Aqu1tard Southeast o 26
(72 to 85 ft bgs) '
Bellflower Sand ' East-southeast 17
(114 to 138 ft bgs) '
Gage Aquifer East-southeast - 14
(165 to 218 ft bgs)
Lynwood Aquifer 3
(250 to 262 ft bgs)
Source: H + A, 1990 & & o7

. BHC isomers were detected in the upper Bellflower Aquitard near the

southeastern corner of the property and in two off-property wells

screened in the Bellflower Sand.

. Chlorobenzene was the most widespread chemical detected in_ground-
water. It was detected in the upper Bellflower Aquitard to 180,000 ug/L,
in the Bellflower Sand to 45,000 ug/L, and in the Gage Aquifer to

14,000 pg/L.
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e Benzene was detected in groundwéter from the upper 'Bellﬂowe’r
Aquitard east of the property (near the Del ‘Am0"SUperfund site), south-
west of the property and the Jones Chemieal Company, and south-south-
east of the property. Benzene was also detected in the Bellflower Sand

and the Gage Aquifer southeast of Montrose.

. Ch]oroform was detected at a maximum concentration of 74,000 ug/L in

the upper Bellﬂower Aquitard beneath the easte

y-portion of the proper-

ty and the southeastern portlon of the M Donne]l Douglas property

. ':rnd north from the central process area." Well MW-2
was not sampled again following this discovery; however, the presence and rate of accu-

mulation of free product were regularly monitored (H + A, 1990).

Light nonaqueous phése liquids (LNAPLs) were detected in two off-property wells,
MW-7 and MW-20. 'LNAPLSs in MW-7, south of the property, contained fuel hydrocar-
bons. LNAPLs in MW-20, northeast of the property, contained benzene.

Selected downgradient and on-property wells were sampled in July of 1992 to monitor
migration of contaminants (H + A, 1992). A sample from Upper Bellflower Aquitard
‘Monitoring Well MW-1 (southeast corner of property) contained chlorobenzene
(53,000) ng/L), chl.oroform (18,000 ug/L), benzene (8,300 ug/L), and PCE (3,400 ug/L).
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In the Bellflower Sand,'.chlorobenzene was detected 0.6A mile south of the Montrose
property (Monitoring Well BF-31; 370 u1g/L) and over 1 mile southeast of the propérty
(BF-26; 20 /.gg/L).. Chlorobenzene was detected in the Gage Aquifer 0.5 mile southeast
of the Montrose broperty in Moniioring Well G-19 (180 ug/L), and in Monitoring Well
G-3 (490 ug/L) at the south edge of the preperty. Chlorobenzene was also detected in
the Lynwood Aquifer. The sample collected from Monitoring Well LW-1, on-property,
had a eoneentration of 470 ug/L. | |

3.2 Previous Off-Property Iny

3.2.1 Surface Water Runoff Pathways

ntent of water and/or sediments

Several studies attempted to examine t

he
from drainages serving the are ' included off-property RI activities,

sediment sampling for propos¢ ities, and routine sampling of surface

water by various agencie
- 3.2.1.1 RI Activities:

- As part of the Mont_rose, lei)art 2, in 1986 and 1988, H + A sampled sediment and
surface water from the Kenwood Drain, Torrance Lateral, Dominguez Channel, and
Consolidated Slip. H + A measured the depth of sediments and collected sarhples for
analysis. Sediment samples were also collected in 1988 from the Dominguez Channel.
The U.S. EPA determined that the samples collect‘ed in '1986 and 1987 were not valid
for ahy purpose. Only information on sediment accumulation patterns is presented for
the 1986 field effort; however, both sediment and analytical results for the 1988 effort
are presented. Overall sediments  were found in intermittent deposits aleng the
Kenwood Drain and Torrance Lateral. At the confluence of the Torrance Lateral and

the Dominguez Channel, sediments as thick as 2 feet were observed in the Torrance
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Lateral. The most sediments (5.6 feet thick) were found in the Dominguez Channel

200 feet downstream of the Torrance Lateral (H + A, 1990). .
Analytical results from surface water samp]es were collected in 1986 and 1987, during -
wet and/or dry weather periods from the Normandie Avenue Ditch, Jones Ditch,

Torrance 'Lateral, Dominguez Channel, and Consolidated Slip.

Kenwood Drain. Sediment depth was measured from the :Ke_znwood Drain in 1986

(Figure 3- 3) Five locations inspected along the Kenwood D :n contained sediments,

which var1ed in thlckness, but none were present at seve ites Three locations

ndbar" 4 inches deep and

sited sediments, and location

Torrance Lateral. Sediment lo ':Eat"'ion [orrance Lateral were characterized in
June of 1986. There were, five aré':a.:_ along-the Lateral where sediments were found
(Figure 3-4). Four of_th'“:

3 inches thick. A larg

ve: locatlons were described as sand bars ranging from 0.5 to

_sand ba ‘appr0x1mately 2 feet thick was present at the con-

fluence of the Lateral and -e Dommguez Channel. H + A reported that in June

1987, "there was evidence thiat .the large sediment deposit located near the confluence
of the Lateral with the Dominguez Channel had been partially removed using heavy
equipment" (H + A, 1990). This corresponds with invert cleaning of the Lateral in
May of 1987. |

Dominguez Channel. During the 1986 sampiing, surface water depths. in the
Dominguez Channel ranged from 6.9 to 12 feet deep at the five SED>sample locations
(Figure 3-5). H + A noted during both wet and dry sampling events that the tidal
current appeared to counter the downstream flow at the sample points downstream

from the Torrance Lateral (SED-13, SED-14 and SED-15).
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As a later phase of the RI (Part 2), H + A conducted a sediment survey in 1988 at
20 locations along 7,200 feet of the Domiriguez_ Channel ‘ar’oun’d the confluence with
“the Torrance Lateral (Figure 3-5) (H + A, 1990). Sediments were surveyed along
transects that crossed the channel, with sediment depth measurement and sample col-
iection near each side and in the center of the channel. Along the western side of the
channel, sediment depth ranged from 0.1 to 5.6 feet thick; in the center, thickness
ranged from 0 to 3.3 feet thick;> and 'along the eastern bank, the sediments were from

0 to 2.6 feet thick. The deepest sediment deposits were from, 800 feet upstream to

200 feet downstream of the confluence; over 60 percent. these locations had greater

than 2 feet. thickness of sediments. Several transects wnstream from the confluence

Selected sediment samples from this 1988 efe analyzed for total DDT/
DDE/DDD; results are presented i Figure
DDE/DDD was detected in Sa
ganic carbon (TOC) wa 1h:5::ibn:y two samples (which did not include

T1C-0.5).

The highest concentration of DDT/

Consolidated Slip. Ten'se m’_: nt and surface water samples were collected from the

Consolidated Slip during the: RI-Part 2 study conducted in 1986. Water depths at these

locations varied from 10 to 33 feet deep

Before the RI, samples were collected in 1973 and 1978 from four areas of the
Los Angeles Harbor, including» the Consolidated Slip, to support a proposed dredging
project. Sediment samples from the Consb]idated Slip and the East Basin were ana-
lyzed for total DDT in 1973. Total DDT in sediments was reported at 0.0227 mg/kg in
the Slip and at 0.0244 mg/kg in the East Basin samples (Clark, 1982).

Sampling in 1978 indicated that maximum DDT levels increased at the Los Angeles
entry to the harbor, but they apparently declined elsewhere in the harbor (Soule and
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~Oguri, 1980). Although DDT had been high at the mouth of the Dominguez Channel
in 1973, it was not detected there in 1978. DDT and its metabolites were the bnly
chemicals of concern in this risk assessment that were measured in the 1973 and 1978

studies.
3.2.1.2 E&E Sampling

In June 1991, EPA contractor E&E conducted a Listing Site Itispection Summary Re-

a pesticide manufac-

’

port for the Stauffer Chemical Dominguez Facility (F1gurel52 :)

turmg facxhty in Carson, California. Montrose was a

tiall owned sub51d1ary of the

metabolites were detected at significantly- higher concentrations in the Dommguez
Channel than in Project 1202 sediments. The two closest sample locations downstream
of the Torrance Lateral, SS-7 and SS-9, had the highest reported DDT levels.

3.2.1.3 STORET Information

The EPA STORET data base is a repository of water quality information obtained by
state and federal agencies. This data base was searched in May of 1992 for information

collected from sample stations within the Montrose study area. Available sample sta-
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tions were identified in the Dominguez Channel and in the Torrance Lateral. Analyti-
cal results were obtained for total DDT/DDE/DDD, total BHC isomers, and chloroben-
zene for the years 1977 through 1990; results were not available for other chemicals of

interest. Results are discussed below.

" Table 3-8

E&E Sediment Sample Results®
Pl‘Q]eCt 1202 and the Dominguez Chan

June 22 and 23, 1991

Chemical Project 1202 Samples '_:E;sfﬂbminéhgi*(;hannel Samples
(ugkg) | SS-1| ss-2 | §8-3¢ | SS-4 1.8 $S-7.1 SS-8 | SS-9

: o3 * * 84 35* 42*
DDT ‘ 14 7* | <40 _
1* 0.6™ | 1* 0.4% 63* 31* 60
* * : * 130 100 120

DDE 2 6 4* 1 <40

1* 0.9 1§ 05% 64* 73* 80*
2* | 7 * <40 150 | 110 150°

1* 1 ‘ 38* 75* 89* 96

? Results represent analysis in June: 991 (top) and re-analysis in October 1991
(bottom). Because of analytical‘and. vholdmg time considerations, the October’
results all have J quahflers
® Text and table in sotirce document dlffered Text stated 150 pg/kg, table stated

140 pg/kg. |
¢ §S-3 is a duplicate of S

* The data are qualitatively“acceptable, but usable for limited purposes only.

Source: E&E, 1991

Torrance Lateral. Samples were -collected in the Torrance Lateral at the Main Street
overpass (Figure 3-7). Figure 3-8 illustrates the results of sampling. Chemicals asso-
ciated with Montrose activities (DDT/DDE/DDD or BHCs) were detected only four
times and at lower concentrations after December 1984; this corresponds with the cap-

ping of the Montrose property in April of 1985.
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Samples were collected and analyzed regularly for DDT from 1977 through 1990
(Figure 3-8). When DDT was positively detectéd, the concentrations rangéd from
0.02 ug/L to 39.2 ug/L, and limits of detéction were below 0.2 ug/L with the ‘excevption
of July 22, 1986, (2.0 ug/L) and July 11, 1990 (0.5 ug/L). Of 77 samples where DDT
was detected, 22 had concentrations eﬁ(ceeding 0.5 ug/L; 14 of those exceeded 1 ug/L,
and three exceeded 10 ug/l. The three exceeding 10 ug/l. were collected on
December 4, 1980. (12.91 pg/L), January 28, 1981 (39.2 ug/L), and March 2, 1981
(18 7 ug/L). DDT was detected twice after May of 1984, at 0 3=:/..cg/L (January 4, 1987)
and at 0.25 ug/L. (December S, 1990).

and on January 6, 1981 (7.48 pg/L):~ Peno
tion with periods of elevated DD .

f _:_elevatéd DDE show a general correla-

DDD data are also ava11able om 19 _j‘“through 1987; however, only two samples (non-

detects) were analyzed after 1984 in 1985 and 1987. DDD concentration was below
0.5 ug/L for 53 out of 60 1rnes 1t was detected. DDD concentranons exceeded 1 ug/L
“only 4 times; it was detected at 1.38 ug/L (January 9, 1980), 4.1 ug/L (January 28,
1981), 1.47 ug/LL (March 2, 1981), and 1.87 ug/L (October 7, 1981). |

BHC isomers were also detected in water from the Torrance Lateral at Main Street.
Gamma-BHC (lindane) results are available for 1977 through 1990; although analyzed “
for several times per year, it was detected only twice after 1984. Limits of detection

were regularly below 0.1 ug/L. with three exceptions, which were all below 0.5 ng/L.
| Ten samples contained BHC between 0.1 and 0.2 ug/L. and six samples contained BHC
between 0.2 and 1.0 ug/L. Lindane exceeded 1 ug/L twice, on October 7, 1981
(1.41 ug/L) and on March 4, 1983 (2.05 /.Lg/L). Beta-BHC was analyzed in samples

collected between November 1988 and December 1990; it was never detected.

1001017B.SFO ' . 325



Dominguez Channel. Two STORET data Abas.e‘ sampling areas were identified at the
northern end of the Dominguez Channel (Figure 3-7): upstream of Vermont Avenue
and below the Vermont Avenue Bridge (referred to in the STORET data base three
separate ways: "below Vermont Avenué," "downstream of Vermont Avenue," and
"Vermont Avenue Bridge"). Sample.svwere also collected at the 190th Street overpass
‘and at the Henry Ford Avenue Bridge. Samples were analyzed for DDT, DDE, DDD,
and lind_élne beginning in 1973 and continuing through 1990.

Upstream of Vermont Avenue, DDT was positively detected:81 times; however, con-

centrations exceeded 0.5 ug/L only four times, only 06 tﬁo four times did it ex-

of which nine times e 'ceeded 012 ;Lg/L

At the sample location just below Vermont Avenue, samples were ana]Yzed infrequent-
~ ly for DDT metabolites or BHC isomers. DDT haﬁ a maximum detected concentration
of 0.49 ug/L. (December 4, 1974); DDE was detected only four times, with a maximum
concentration of 0.13 ug/L. (December 4, 1974), and DDD was detected only once at a
concehtration of 0.3 ug/L (December 4, 1974). .Lindane was detected seven times with
the maximum of 0.164 ug/L. on November 12, 1976. These chemicals were last de-
tected in this location in May of 1977; they have only been sampled from this location-

once since then, on October 15, 1986, when none were detected.

At the 190th Street overpass, three samples collected during late 1975 and early 1976
contained maximum concentrations of 0.62 ug/LL DDT, 0.35 ug/L DDE, 0.37 ug/L
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DDD, and 0.18 ug/L lindane. Samples collected frbm the Henry Ford Avenue Bridge
- were analyzed only three times for DDT or BHC-related chemicals. DDT and meta-
bolites were detected only once (February 3, 1975) at 0.23 ;Lg/L DDT, 0.03 pg/L DDE,
and 0.05 ug/L DDD. Lmdane was detected three times, most recently: at 0.01 g/ -
(May 2, 1977)

3.2.2 Downwind Areas

Activities at the Montrose property, during the years of operation, reportedly released

me of: ese activities mc]uded

( &E, 1986) Montrose facilities

DDT and other related chemicals to the atmosphere.

the formulatron grinding, and packaging operatr ¢

included a grinding operation; particulates from'"t ocess were likely transported

aerrally to surrounding environments.

Demolition of the property building’§ nd activities associated with paving the property

icreases in DDT emissions. Fol]owing

Offshore aerial fallout studies for DDT/DDE/DDD were conducted by the Southem ’
California Coastal Water Research Project Authority (SCCWRPA) in the spririg of -
1973 and 1974 (Young et al., 1980). Monthly mass emission rates (kg/month) were
calculated from 26 weekly aerial fallout measurements at 11 sites (Figure 3-9). Areas
with the greatest mass of DDT/DDE/DDD in aerial fallout were consistently in the
Cabrillo sampling location, located south;sohtheast of the Los Angeles area and
Montrose property. These results were collected during non-Santa Ana wind condi-
tions. Additioné] samples were collected during Santa Ana conditions. The Cabrillo

sample location remained the highest in kg/month of aerial fallout; however, all areas

1001017B.SFO 3-27



had. a significant increase in the mass aerial fallout, with the Newport and San

. Clemente locations having the greatest relative increases. -

Studies were conduoted in the ‘spring and fall of 1974 (Young et al,, 1976a and b) to
measure aerial fallout of DDT at 24 locations in the greater Los Angeles area
(Figure 3-10). Samples were collected from tﬁe Montrose area (six sites), the areas
' surrounding. each of two landfills that had previously accepted or still were accepting
Montrose wastes (four sites each), and throughout the area (10 sites). Two regions
were identified as having elevated DDT fallout: the area ar
ty and the area around the Rolling Hills Sanitary La dflll
property. The Rolling Hills Sanitary I_andflll re

nd the Montrose proper-
tfi'west of the Montrose

ve DDT wastes from Montrose

through 1972. Because the hlghest concentratlons \ ero,:_detected southeast of each of

northwest, these results were

interpreted by Young to represent two se . Seasonal effects were not

seen in the data resuls.

in. 1985 Montrose conducted air momtormg, dust suppression techniques were also

used during these activities. Montrose intended the air rnomtormg during capping

activities to demonstrate that DDT Was not bcing released to the air pathway (E&E,
1986). -

In September of 1986, EPA contractor E&E conducted soil and dust Sampling from
areas surrounding the Montrose property to document historical air releases of DDT,
DDE, and DDD from Montrose. Fifteen locations were sampled within a 1-mile ra-
dius. This study was intended to support the Hazard Ranking for inclusion of

~ Montrose on the NPL. Samples were also collected by H + A as part of the off-
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property soil study. Seventeen samples were collected in a semi-circular pattern around

the property to the eas_t, at approximately 0.5- and 0.75-mile radii (Figure 3-11).

Based on prevailing winds from the west and west-southwest 45 percent of the time for
the period 1965 to 1974, sampling Was conducted primarily to the north, east, and
southeast of the property, but samples were also taken to the south and southwest.
_Backgrbund samples were collected at several locations, several miles west of

Montrose.

E&E’s concentration contours for p,p’-DDT in soil (Fi uré 3 2):were not clearly evi-

dent, and several general pattefns could be 'obser_ve'” the soil sample results:

e  The highest concentrations of DDT in soil'samples were detected within
several blocks of the Montros 10" the east and northeast. Di-
rectly east of the property, on;Jon“Street, DDT was detected in soil at
98 mg/kg. To the'”' ortﬁeast .

tions rangedtv__flx_"_(_v)m 8 t0-37 mg/kg

long Francisco Street, DDT soil concentra-

. _Southeést nd soﬁth@vest of Montrose, there is little consistency in DDT

concentratlon' for samples taken within several hundred feet of each

other. To the southeast along 204th Street, concentrations range from
1.8 to 21 mg/kg of DDT. To the southwest, along Del Amo Boulevard
and 204th Street, DDT concentrations in soil range from 3.2 to 30 mg/kg.

e Samples collected from the south side of Torrance Boulevard, to the
-southeast and south, were all below 3 mg/kg. Half of these were within
the range of DDT concentratiens detected in background samples
(1.5 mg/kg or lower). A single sample collected north-northeast of the
property, along Knox Street, contained 2.2 mg/kg of DDT. |
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Dust sampling results for 4,4-DDT generally exhibited a pattern similar to the soil -
results (Figure 3-13).' The highest concentration was from -a sample taken on Jon
Street, located directly east of the property (250 mg/kg) Concentrations in samples

from northeast of the property were inconsistent, ranging from 12 to 44 mg/kg. All

samples exceeded the background concentrations by. five to 150 times (E&E 1986)

3.3 Identification of Chemicals of Potential-Concern

In selecting those chemicals to be assessed in thlS ogical. f"isk assessment, con-
51derat10n was given to chemicals expected from M:" tr se,j actlvmes and chemlcals de-
tected in the Montrose study area. As descrlbed in_prévious sections, the DDT formu-

lation process used at Montrose 1nv01ved ch10r b' nzen ffchloral sulfurxc ac1d caustic,

with the mamtenance: nd operatlons of the facility would also be expected however,
_. no documentation of thes was found Chemicals detected on-property and in samples

- from surroundmg areas were’ dlSCUSSCd Table 3-1 summarizes this mformatlon

Using available information, 17 chemicals were selected to be carried through.theeco-
| logical risk assessment. Table 3-9 presents these chexhicals, along with information on
their association with the operations and their detected presence during previous inves-
tigations. Three frequently detected chemicals were not retained because of the poten-
tial for them to be laboratory contaminants; these are acetone, 2-butanone. (i.e., fnethy]
‘ethyl ketone) and methylene chloride. - 'They also were not generally reported in envi-
ronmental media where ecological receptors could be exposed to them, although ace-

tone may have been present in groundwater or deeper soil samples. Other chemicals
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. Table 3.9

Organic Chemicals Detected in Soil from
Various Investigations of the Montrose Chemical Plant

he
Central On-?’troprerty Off-Property Products and Retained for Further
Chemical Process Area Areas Areas Raw Material By-products Analysis

DDT X X X X Yes
DDE X X X X Yes
DDD X X X X Yes
alpha-BHC X X X X Yes
beta-BHC X X X X Yes
delta-BHC X X X X Yes
gamma-BHC X X X Yes
Acetone X X X - =€
Benzene X X Yes
Benzoic Acid X --
Carbon tetrachloride X --
Chloral Yes
Chlorobenzene X Yes
p-CBSA Yes
Chloroform X Yes
Chlorophenols X -
Dichlorobenzene X Yes
isomers

1.2-DCA X Yes
1.2-DCE X -
Ethvlbenzene X Yes
Hexachlorobenzene X --
Hexachloroethane X -
Methviene chloride X ¢
2-Butanone X ¢
Phthalates X -
PCE X -
PNAs . --
Sodium hvdroxide -
Stvrene X X -
Sulfuric acid ) X --
Toluene X X X a- Yes
1.2.4-Trichlorobenzene X b --
TCE X T -
Xvlenes X X X a Yes

Apotential site maintenance solvents

[y . . .o .

Potential impurities in chlorobenzene
CPotential laboratory contaminants

10010181.SFO
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were not retained either because their association with Montrose activities is not clear
(e.g., PCE, TCE) or there are inadequate data to determine if they are present on- or

. off—propérty (é.g., chlorophenols or hexachlorobenzene).
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EXPLANATION
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] ORIGINAL AND FIELD DUPUCATE SAMPLE

E-4  ECOLOGY AND ENVIRONMENT, INC. SURFICIAL OFF ~PROPERTY )
4 SOL SAMPLE, MULTIPLE SAMPLES COLLECTED AT EACH LOCATION

NS-14

.
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E&E SOIL SAMPLE
RESULTS FOR p,p'-DDT
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Section 4

Ecological Receptors

4.1 Aquatic Habitats

The aquatic habitats potentially affected by Montrose surface drainage include the

Jones Ditch, Normandie 'Ditch, Kenwood Dfain, Torrance I_a ral, Dominguez Chan-

nel, and Consolidated Slip. Only the lower portion «Jorrance Lateral, the

Dominguez Channel, and Consolidated Slip remain wet'during dry-weather periods (dry |
f:the Tortance Lateral is an
s very limited (H+A, 1990).

The Torrance Lateral does not provide significant frés water habitat for aquatic or

weather is the dominant condition in this area). ~Most -

intermittent drainage, and the dry-weather wetted f)m. ol

semi-aquatic species. Therefore, the emphat

aquatic organisms is on the Domjng

neis tha;: re hsual]y dry, have been carried and stored within

the channels, primarily in

sediments in the Dominguez Channel have accumulated up to 5.6 feet thick over a clay
) lining (H+A, 1990). There is a significant accumulation of sediment from the Torrance
Lateral drainage at the junction with thevDo'minguez Channel (up to 2 feet thick). The
Consolidated Slip sediments are soft, organic-rich sediments composed of dominant
fractions of silt and clay (H+A, 1990; Soule and Oguri, 1980). An average of two sam-
ples taken at the mouth of the Dominguez Channel in the Consolidated Slip during
1978 indicated sediments of 18 percent sand, 55 percent silt, and >27 percent clayv(Soule

and Oguri, 1980). This sediment averaged 1.67 percent TOC and contained
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nondetectable concentrations of total DDT. Although the detection limits are uncer-

tain, eoncentrations as low as 0.0005 mg/kg total DDT were reported in the'st'udy.

The Dominguez Channel and Consolidated Slip- are generally representative of the
- upper Los Angeles Harbor system with tidal influence and little water exchange to the
open bay and ocean. The system is basically mafine, with salinities that decrease with
distance upstream along the Dominguez Channel. Although infrequent stormwater
~ flows may create estuarine conditions in the upper Channel, marme species dommate

the community of the Channel and Shp (as described in th ]lowmg sections). The

. Dominguez Channel is concrete- lined in its upper por n the reach down-

dges thh a, clay bottom. The

stream of Vermont Avenue, it is riprap lined on th
epths are from 7 to 12 feet.
The Consolidated Shp is wider and deeper than the, | minguez Channel (300 feet.

wide, 10 to 33 feet deep) with a soft mud b
most of the bank (H+A, 1990).
Both the Dommguez Channel ard, ate Slip contain open water plankton and
fish habitat, rocky or _:ce “cret_ _ l zones, muddy benthic substrate, and open,
deep water suitable f d di(/ing birds. Shallow, muddy areas that are used
by shorebirds for wadi \fid feedmg have formed at both ends of the Consolidated
Slip and at the entrance Torrance Lateral to the Dominguez Channel. The
iri_tertidal zone ‘along the Dominguez Channel (and especially near the Torrance
Lateral) also was used as a feeding area by shorebirds and wading birds during the
reconnaissance surveys. There is little or no.vegetati.on in the Dominguez Channel or

Consolidated Slip.
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4.2 Aquatic and Semi-aquatic Species

The aciuatic species of concern are those found in habitats that receive drainage from
the Montrose property. Areas for investigation include the .entire course of the
Montrose drainage, except the uppér portions near the property (portions of the
Kenwood Drain), which are underground and hence not considered areas of immediate

biological -exposure (although they may be a reservoir for contaminants in sediments).

Only the areas with potentially significant contaminant concentrétions in sediment and

dry-weather flows are included as aquatic habitats for speciés of concern. These areas

are the marine and estuarine habitats of the Domin, Cha ne and Consolidated
Slip. The communities potentially exposed direct

chain) to contaminant releases from the Montrose pro ty are composed of planktonic

and attached algae, fr_ee-swimming and benf erieb ates, fish, and birds.

4.2.1 Torrance Lateral and U inage Channels

The main Torrance Lateral-drajnage is,an intérmittent freshwater channel. It is a con-
crete-lined drainage with-a
However, the area‘o.f;‘E ;;'t:h
Channel contains saline water a‘éi(ed up from the Dominguez Channel. In general,
the Montrose drainage system upstream from the Dominguez Channel (Torranée
' Lateral, Kenwood Drain) should not constitute a risk of exposure to aquatic organisms

because the dréinage channels are usually dry and therefore do not. support aquatic

communities.
4.2.2 Dominguez Channel

The Dominguez Channel is tidally influenced and varies in salinity in relation to its
distance upstream from Los Angeles Harbor and whether recent stormwater flows have

entered into the upper channel. The biological community was characterized in 1972
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and 1975 as basically marine/estuarine (Table 4-1). The benthic invertébrate communi-
ty was dominated by ‘capitellid polychaetes, which are considered indicators of polluted
environments. Topsmelt and anchovy, the dominant -fish (Table 4-1), are generally

typical of the Southern California bay environment (Miller and Lea, 1972).

During the reconnaissance survey of the Channel on May 8, 1992; salinities ranged

from near thaf of seawater (32.5 parts per thousand [ppt]) at the Consolidated Slip to

surveys (Table 4-2). Bec':;‘<se of app:' enw differences in bird distribution and potentlal-

ly different exposure‘levels in dlff ment poruons of the Dominguez Channel, observa-

. tions were recorded for thie segments of the channel (Figure 4-1):
. Segment A included the portion from Broadway (about 1.5 miles north-
west [upstream] from the Torrance Lateral) to Carson Street (about

1 mile southeast [downstream] from the Torrance Lateral).

. Segment B included the portion from Carson Street to Sepulveda

Boulevard (about 2.5 miles).

K Segment C included the portion from Sepulveda Boulevard to the Con-

solidated Slip‘(about 2 miles).
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Table 4-1
Biological Resources in the Dominguez Channel
Near the ARCO Watson Refinery

Species Abundance®
Fishes® ' -
Anchoa compressa (deepbody anchovy) - o 62
Atherinops affinis (topsmelt) o 1,649
Clevelandia ios (bay goby) ' 6
Cymatogaster aggregata (shiner surfperch) 198
Engraulis mordax (northern anchovy) 7
Fundulus parvipinnis (California killyfish) L
Gambusia sp. (mosquitofish) . p
Phanerodon furcatus (white surfperch) . L
Seriphus politus (queenfish) 2
Invertebrates®
Benthic
Capitella capitata (polychaete) 83 -
Polydora lignia (polychaetc) - 78
Pseudopolydora paucibranchiara (polychaete’ 55
Boccardia proboscidea (polychdele 1
B. sp. (polychaete) 1
Nerinides? sp. (polychaete) ; 5
leformm sptmbmncha (p()l chacte! ‘59
P
5
34
1
1
3
2
C
polychaete) F
Unidentified polychacte tubes (Polydora?) (polychaete) C
Haminoea vesicula (bubble shells) C
Hemigrapsus oregonensis (mud crab) 2
Unidentified amphipods (Corophium sp.?) (amphlpod) C
Myitilus edulis (bay mussel) C/F
Protothaca staminea (littlencck clam) 1

aP = present; L = likely; C = common, numerous; F = few, scattered individuals or colonies.
Adapted from Truesdale Laboratories. Inc. (1972): fishes seined during 12 monthly collections.
‘Adapted from Jarvis ( 1975) intertidal and benthic invertebrates observed or collected in July 1975.

Source: CEC, 1986
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Table 4.2

Semi-aquatic and Terrestrial Wildlife Species Expected to Occur in the Montrose Study Area
and Those Observed During Field Surveys in February and May 1992

Expected Species?

" - Observed—February 1992

Observed—May 1992

Dominguez
Channel

AlB|c

Consolidated
Slip

Terrestrial

Dominguez
Channel

AlB]c

Consolidated

Terrestrial

Amphibians

Slip

Southwestern Toad

Western Toad

Pacific Treefrog

California Treefrog

Bullfrog

Reptiles

Western Fence Lizard

Gopher Snake

Common Kingsnake

Western Aquatic Garter Snake

Lyre Snake

Western Rattlesnake

Birds -

Common Loon®

Pied-billed Grebe

Eared Grebe

Western Grebe

Clark’s Grebe

Brown Pelican®

Double-crested Cormorant

Brandt's Cormorant

Pelagic Cormorant

American Bittern

Least Billcrnh

Great Blue Heron

Great Egret

Snowy Egret

Cattle Egret

Green-backed Heron

Black-crowned Night Heron -

Greater White-fronted Goose

Snow Goose

Brant

Canada Goose

Wood Duck

Green-winged Teal

Blue-winged Teal

Continued-
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Table 4-2

Semi-aquatic and Terrestrial “’ild]ife Species Expected to Occur in the Montrose Study Area
and Those Observed During Field Surveys in February and May 1992

Expected Species®

Observed—Fcbruary 1992

Observed—May 1992

Dominguez

Channel

A

B.

C

Consolidated

Slip Terrestrial

Dominguez
Channel

Consolidated

A

B

c Slip

Terrestrial

Cinnamon Teal

Mallard

X

X

X

X

Northern Pintail

Gadwall

Eurasian Wigeon -

American Wigeon

Canvasback .

Redhead

Greater Scaup

Lesser Scaup

Oldsquaw

Black Scoter

Surf Scoter

White-winged Scoter

Common Goldeneve

Butflehead

-Hooded Merganser

Red-breasted Merganscr

Common Merganser

Ruddy Duck

Turkey Vulture

Ospreyb

Black-shouldered Kite

Northern Harrier”

Sharp-shinned Hawk"

Cooper's Hawk "

Red-shouldered Hawk

Red-taiied Hawk

Ferruginous Hawk

Bald Eaglch

American Kestrel

Merlinb

Peregrine Falcon”

Prairie Falcon

Calitornia Quail

Clapper Rail”

Common Moorhen

American Coot

Continued
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Table 4.2

. Semi-aquatic and Terrestrial Wildlife Species Expected to Occur in the Montrose Study Area

and Those Observed During Field Surveys in February and May 1992

Expected Species?

Observed—February 1992

Observed—May 1992

Dominguez
Channel

Consolidated

A

B

C

Slip Terrestrial

Dominguez
Channel

Consolidated

A

B

c Stip

Terrestrial

Black-bellied Plover

X

Snowy Plover®

Semi-palmated Plover

Killdeer

Black-necked Stilt

American Avocet

Greater Yellowlegs

Willet

Wandering Tattler

Spotted Sandpiper

Whimbrel

Long-billed Curlew

Marbled Godwit

Ruddy Turnstone

Black Turnstone

Sanderling

Western Sandpiper

Least Sandpiper

Dunlin

Long-billed Dowitcher

Common Snipe

Bonaparte's Gull

Heermann's Gull

Mew Guli

Ring-billed Gull

California Gull

Herring Gull

Thaver's Gull

Western Gull

Glaﬂcous»winged Gull

Caspian Tern

Roval Tern

Elegant Tern"

Common Tern

Forster's Tern

Least Tern"

Common Murre

Rhinoceros Auklet”

Continued
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Table 4-2
Semi-aquatic and Terrestrial Wildlife Species Expected to Occur in the Montrose Study Area
and Those Observed During Field Surveys in February and May 1992

Expected Species?

Observed—February 1992

Observed—May 1992

Dominguez
Channel

A|lB]|C

Consolidated
Slip

Terrestrial

Dominguez
Channel

A|B|C

Consolidated
Slip

Terrestrial

Rock Dove®

X X

X

XIrX|X

X

X

Band-tailed Pigeon

Spotted Dove

X

Mourning Dove

Common Barn Owl

Burrowing Owl

Short-eared Owl®

White-throated Swift

Black-chinned Hummihghird

Anna’s Hummingbird

Costa’s Hummingbird

Allen’s Hummingbird

‘Belted Kingfisher

Red-breasted Sapsucker

Northern Flicker

Pacific-slope Flvcatcher

Black Phoebe

Say's Phoebe

Horned Lark

Clift Swallow

Barn Swallow

Scrub Jay

American Crow

Common Raven

by

Bushtit

Red-breasted Nuthatch

White-breasted Nuthatch

Rock Wren

Canyon Wren

Bewick's Wren

House Wren

Winter Wren

Golden-crowned Kinglet

Ruby-crowned Kinglet

Western Bluebird

Swainson’s Thrush

Hermit Thrush

American Robin

Continued
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Semi-aquatic and Terrestrial Wildlife Spe

Table 4-2

cies Expected to Occur in the Montrose Study Area
and Those Observed During Field Surveys in February and May 1992

Expected Species®

" Observed—February 1992

Observed—May 1992

Dominguez
Channel

A|B]|C

Consolidated
Slip

Terrestrial

Dominguez
Channel

AlB|C

Consolidated
Slip

Terrestrial

Varied Thrush

Wrentit

Northern Mockingbird

California Thrasher

American Pipit

Cedar. Waxwings

Phainopepla

Loggerhead Shrike

European Starling®

Orange-crowned Warbler

Yeliow Warbler”

Yellow-rumped Warbler

Townsend's Warbler

Hermit Warbler

Western Tanager

Black-headed Grosbeak

I.azuli Bunting

Rufous-sided Towhee

California Towhee

Lark Sparrow

Savannah Sparrow

Fox Sparrow

Song Sparrow

Golden-crowned Sparrow

White-crowned Sparrow

Dark-eved Junco

Red-winged Blackbird

Tricolored Blackbird"

Brewer's Blackbird

Brown-headed Cowbird

Western Meadowlark

Hooded Oriole

Northern Oriole

Purple Finch

House Finch

Pine Siskin

Lesser Goldfinch

American Goldtinch

" Continued
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Table 4-2

Semi-aquatic and Terrestrial Wildlife Species Expected to Occur in the Montrose Study Area
) and Those Observed During Field Surveys in February and May 1992

’ Expected Species?

Observed—February 1992

Observed—May 1992

Dominguez
Channel C

;olidated

A

B

C Slip Terrestrial

Dominguez
Channel

lid

-9

A

5

C

Slip

Terrestrial

Lawrence’s Goldtinch

House Sparrow®

X

X

X

Mammals

Yuma Myotis

Long-eared Myotis

Fringed Mvotis

Long-legged Mvotis

California Mvotis

Small-footed Myotis

Western Pipistrelle

Bigv Brown Bat

Red Bat

Hoary Bat

Townsend's Big-eared Bat"

Pallid Bat®

Brazilian Free-tailed Bat

Western Mastiff Balh

Desert Cottontail

Brush Rabbit

California Ground Squirrel

Southwestern Pocket Gopher

Pacific Kangaroo Rat

Western Harvest Mouse

Deer Mouse

California Vole

Norway Rat

Black Rat

House Mouse

Covote

Gray Fox

Raccoon

Long-tailed Weasel

American Badger

Striped Skunk

California Sea Lion

Harbor Seal

Northern Elephant Seal”

Continued
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Table 4-2 .
Semi-aquatic and Terrestrial Wildlife Species Expected to Occur in the Montrose Study Area
and Those Observed During Field Survevs in February and May 1992

Observed—February 1992

Observed—May 1992

Dominguez Dominguez
Channel | consolidated Channel | ¢onsolidated
Expected Species? A I B l C Slip Terrestrial A T'B, r(‘. Slip Terrestrial

ASource: CDFG. 1989. _
Special-status species (i.c.. listed as federal or state endangered or threatened. California species of special concern. or

candidate for federal listing). ' :

€Species not protected by Migratory Bird Treaty Act: all other bird species are protected by that act.

1001009B.SFO




Birds were observed throughout the Dominguez Channel, but the diversity and abun-
“dance were greatest in Segmént A during the February Surveys. In that area, grebes,
| cormorants, a snowy egret (Egretta thula), mallards (Anas platyrhynchus), mergansers,
coots, and several species> of shorebirds were observed feeding in proximity to the
mouth of the Torrance Lateral, and most of the birds (a total of more than 100 indi-
viduals) were within abo’ut 100 yards of that site. Durihg the May surveys, fewer than

10 birds were observed there each day.

4.2.3 The Consolidated Slip

‘The Consolidated Slip is the best characterized tentially -qﬁ;"ected habitats in

terms of water and sediment chemistry and biota one of the upper portions of

Los Angeles Harbor, the Consolidated Sligfz': e study as part of various -

N :l:;lrk 1982). The area has

recent harbor investigations (Soule and

changed significantly over the la
limits have come into effect for
the Consolidated Slip ha
tended pefiods‘ with
(Hertel, 1969). Thep

toxic wastes into the Dom

tion resulted from a number of discharges of organic and

flez Channel. The acute toxicity of the Dominguez

Channel environment at tha?iétlrEhe eliminated many species that could be of concern for
Montrose-related C_hr_onic contaminant exposure. The Consolidated Slip and other
inner harbor communities were dominated by sulphur bacteria during the worst periods
of anoxia and contamination (Soule and Oguri, 1980). The number of dischargers and
degree of toxicity in the Dominguez Channel in the past make it impossible to separate

Montrose drainage effects caused by toxicity from other discharges.
At this time (1992), the Consolidated Slip has recovered significantly and Supports a

marine flora and fauna characteristic of moderately polluted, mud bottom, tidal chan-

nels. Toxic contaminant concentrations are sufficiently low and dissolved oxygen
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concentrations sufficiently high to support a varied community. The. fish and benthic

invertebrate communities of the harbor continue to evolve following the water quality
improvements associated with the prevention of anoxia (Hertel, 1969) and reductions in
system fertilization and productivity associated with récent decreases in wastewater

discharge (Soule and Oguri, 1980).

Relatively recent species lists for fish and macro-invertebrates are given in Tables 4-3,
4-4, and 4-5. Because fish are hlgh]y mobile, Los Angeles Harbor suweys are repre-
sentative of some of the Consolidated Slip commumty No Clal status species (flSh

1'the 1982 (Table 4-3)

or invertebrates) in the local aquatic communlty were.

uctivity (Soule and Oguri, 1980).
ing the Consolidated Slip.
s in thé Consolidated Slip appeared to be more

hose communities located toward the outer harbor,

He*ff‘)redominance of capitellid polychaetes in the benthos

-when examined in 1978.
was indicative of a moderately polluted, soft-sediment environment. The total number
of benthic species collected in the Consolidated Slip ranged from 7 to 11 during 1978
quartefly samples with a mean densify of 8,576 individuals per square meter (Soule and
Oguri, 1980). |

The double-crested cormorant (Phalacrocorax auritus) is a state species of special con.-
cern because of pop_uiation declines throughout parts of its range in California
(Remsen, 1978). This species was observed in the Consolidated Slip during February
and in the Dominguez Channel during both surveys (February and May, 1992). The

double-crested cormorant was the only special-status species observed in the study area

10010182.SFO - 4-14 -
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Table 4-3

Fish Species Found in Los Angeles-Long Beach Inner Harbors

(1971-1979)

Species Name?

Common Name

Anchoa ¢compressa

Deepbody anchovy

Anchoa delicatissima

Stough anchovy

Anisotremus davidsonii

Sargo

Artedius lateralis

Smooothhead sculpin

Atherinops affinis

Topsmelt

Atractoscion nobilis

Whiie seabass

Cheilotrema satumum

Black croaker

Chilara taylori

Cusk eel

Citharichthys sordidus

Pacific sandgl:é

Citharichthys stigmacus

Clevelandia ios

- Cymatogaster aggregata

Cyprinus carpio

Damalichthys vacca

Embiotoca jacksoni

Blac surfperch

Engraulis mordax

ofthern anchovy

Genyonemus lineatus

hite croaker

Gobiidae (unid.)

Goby

Hetcrostichus rostratus

Giant kelpfish

Hippoglossina stomata

Bigmouth sole

Hyperprosopon argentcum

Walleye surfperch

Ilpnus gilberti

Cheekspot goby

Lepidogobius lepidus

Bay goby

Leptocottus armatus

Staghorn sculpin

Leuresthes tenuis

California grunion

Mustelus henlei

Brown smoothhound

Myliobatis éaltﬁ)mica

Bat ray

Neoclinus uninotatus

Onespot fringehead

Odontopyxis trispinosa

Pygmy poacher

Otophidivm scrippsi

Basketweave cusk-eel

Paralabrax nebulifer

Barred sand bass

Paralichthys californicus

California halibut

Continued
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) Table 4-3 _
Fish Species Found in Los Angeles-Long Beach Inner Harbors -
(1971-1979) .

Species Name?

" Common Name

Parophrys vetulus

English sole

Peprilus simillimus

Pacific butterfish

Phanerodon furcarus

Pleuronichthys decurrens

White surfperch

Curlﬁh turbot

Pleuronichthys ritteri

Spotted turbot

Pleuronichthys verticalis

Hornyhead turbot

Porichthys myriaster

Porichthys notatus

Specklefin midshipman

Plainfish midshipm: I

Rhacochilus toxotes

Rhinobatos productus

Scorpaena gutiata

Sebastes auriculatus

Sebastes dalli

Sebastes miniatus

Sebastes mystinus

Sebastes paucispinis

Sebastes saxicola

‘Stripetail rockfish

Scbastes semicintus

Halfbanded rockfish

Sebastes serranoides

Olive rockfish

Sebastes sp. (unid.)

Rockfish

Seriphus politus

Queenfish

Squalus acanthias

Spiny dogfish

Symphurus atricauda

California.tonguefish

Synodus lucioceps

California lizardfish

Syngnathus sp.

Pipefish

Trachurus symmetricus

vJack mackeral

Urolophus halleri

Round stringray

Xystreurys liolepis

Fantail sole

Names as presented in Soule and Oguri. 1980.

Source: Soule and Oguri, 1980.
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Table 4-4 :
Benthic Community of Annelida (Segmented Worms)
in the Vlcmlty of Berth 200Y in the Consolidated Sllp
Los Angeles Harbor
(1982)

Boccardia proboscidea

Capitella capitata®

Eumida bifoliata

Eumida sanguinea

Nereidae (juvenile)

Nereis procera

Polydora socialis

Psuedopolydora paucibranchiata®
Pseudopolydora kempi californica

Oligochaeta, unidentified

“Indicator organism for ' po]luted" area (Re"
*Indicator organism for "semi- healthy” area

Source: POLA, 1983.
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Table 4-5
Dominant Fish Species

- Collected in Los Angeles-Long Beach Harbor

(1990)

Common Name Scientific Name Habitat Gear
White croaker Genyonemus lineatus b,p T.G,P.L
Queenfish Seriphus politus b,p T.GPLS
White surfperch Phanerodon furcatus b.p T.G
Northern anchovy Engraulis mordax P T,p,.L,S

California tonguefish Symphurus atricauda T
California halibut Paralichrhys californicus ‘b T
Speckled sanddab Citharichthys stigmaeus b, T
Shiner surfperch Cymatogaster aggregata b T
Bay goby Lepidogobias lepidus b T
Basketweave cusk-eel Ophidian scrippsae b T
Black surfperch Embiotoca jackson) b G
Walleye surfperch Hyperprosopan arge b G
Topsmelt Atherinops affinis p S
Arrow goby - i b S
Cheekspot goby b S
Pacific sardine p P.L
Pacific butterfish illis,, , p P
California barracuda - Sphyr(ig{n;i_;; argentea p P
Jack mackerel T achym:g?symmerricus P P
California grunion “Letiresihes tenuis p LS
Jacksmelt Atherinopsis californiensis P S
Notes:

T == Abundant in otter trawl collections

G = Abundant in gill net collections

S = Abundant in beach seine collections

P = Abundant in purse seine collection

L = Lampera net collection

b = Epibenthic-demersal

p = pelagic

Source: Long Beach and Los Angeles Harbor Departments and the U.S. Army Corps of Engineers,
' Los Angeles District (1990).
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during the reconnaissance surveys. Other special-status species that could be expected

to occur in the study area are indicated in Table 4-2..

Other ‘birds_ observed in the Consolidated Slip included grebes, herons, waterfowl,_.
shorebirds,-ahd_ gulls. These species (as well as cormorants) feed.primarily on fish and
benthic'macr;o-invertebrates'. The presence and obse»rved feeding behavior of these
birds indicate the availability of their food resources in this habitat. Semi-aquatic birds

and mammals expected to occur and those obsérved‘during thefjeld sufveys are listed
in Table 4-2. |

breeding season birds. A]though th

4.3 Terrestrial Habitats

The largest tracts of terrestrial habitats in the study area that could be important for -
wildlife species-inc]ude less intensively developed areas east (downwind) from the
Montrose property and north of the »Torrance Lateral (some of which is currently being
developed), as well as open habitats in the Dominguez Golf Course, Victoria Golf
Course, and Goodyear Airship Field, and along the freeway rights-of-way in that vicinity
(Figure 2-7). Vacant lots and residential yards also provide habitat for terrestrial wild- .
life.
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These urbanized habitats include areas with mostly non-native vegetation under varying
degfces of dévelopment and cultivation. They are found closer to the Montrose
property than the aquétic habitats and could prO\}ide significant exposure points for

terrestrial species if contaminants are found in the soil.

4.4 Terrestfial Spécies

Urbanized habitats are characterized by species that have adapted to human presence

and disturbance. Terrestrial species associated with the:stud

a habitats may use

portions of the aquatic habitats as they forage in sh loWw water or ':t“hg;;'may forage over

open water. These species include animals such ds,swd lows foraging for flying insects

terrestrial habitat, including sparfows ;thit orz_ée for seeds, robins that forage for

worms and other invertebrates, starlings and meadowlarks that eat many terrestrial

insects, voles and mic egetation and seeds, and hawks that prey on

small vertebrates.

Terrestrial species of birds arid mammals that were observed during the February and
May 1992 tield surveys are listed in Table 4-2. It should be noted that, because of the
secretive or nocturnal behavior of many of the expected species and the limited extent
of the reconnaissance surveys, the lack of observations for many species does not indi-

cate their absence.
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Section §

Exposure Mechanisms and Pathways

5.1 Environmental Fate and Chemical Transport Mechanisms

Environmental contaminants may be transported from one medium to another by a '

variety of chemical, physical, and biological processes. The i r processes involved in

the chemical transport and conversion of contaminants*in-the_environment include

hydrolysis, volatilization, sorption, oxidation/reduction; iodegrad tion, and bioaccumu-

’

lation. This section describes some of the process

and living organisms for the compounds ide

ified it :Ehe fudy area. The chemical and
physical characteristics of these contamin 'v their mobility and biological
fate are presented in Table 5-1. The tab clu és a range éf bioconcentration
: brs are presented in greater detail in

TER (1992) and HSDB (1992) data-

factors for aquatic species. Bio
Appendix A, which is based on:

bases.
5.1.1 DDT, DDE,

Studies of DDT trénsformaticimls in soils indicate prblonged persistence (Howérd, 1991).
DDT, DDE, and DDD have a high affinity for (tend to adsorb to) soil particles, as
predi.cted by their soil adsorption partition coefficients (Table 5-1). These compounds
are only slightly soluble in Water. Mobility of DDT, DDE, and DDD during periods of
runoff is primarily caused by transport of pérticulate matter to which these compounds
are bound. Volatilization from near-surface soils and water is an importént migration
pathway for DDT andvDDE. Their tendency to volatilize from water and soil surfaces
can be predicted by their Henry’s law constants and vapor pressures, respectively, and
the organic content of the soil. The estimated half-life of volatilization for DDT is

100 days (Sleicher and Hopcraft, 1984). The tendency of DDD to volatilize is
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Table 5-1

Characteristics of Selected Contaminants of Concern at the Monfrose Study Area

Chemical name Mole Weight | Water Solubility (mg/l) | Vapor Pressure Henry's Law Octanol/Water Soil Adsorption BCF in Fish Tissue
(g/mole) : (mmHg) Conslnnlg‘ll) CoefTicient Log Coefficient (Vkg)
atm-m- (Kyw)
mole )
DIYT (total) 354.50! 0.0031 - 0.0034 @25°C2 | 0.00000015 0.000028 @25°C* 6.36° 320.000° 38,000 (rainbow trout)’
' @20°¢3 : 110,000 (cstimated)®
DDI (total) 318.02! 0.04 @20°C? 0.0000066 - 6.2 at | 000019 at 25°C10 1569 (p.p-isomer) [ 257.0001! 110.000 (blucgilly?
20°¢? 5.78 (o.p-isomer) '
DD (total) 320,051 0.16 @24°C2 0.000031 @25°C10 | 5560 240.000° 174,000 (cstimated)®
Iindane 290.85! 7.80 @25°C%12 { 0.00000048 @20°c14 [3.72%-15 2.500 (cstimated)!9 | 250 (estimated)®
Benzene 78111 1780 @20°C2 2131 05" 6.5 (estimated)®
Chlorobenzene [12.56! 490 @25°c!¥ 28419 3338 103 (est. for edible aquatic
organisms)“<
' 33 (estimated)
Chloroform 119.39! 8.220 at. 20°C2! 160 @20°C!? 44012 6 (bluegilly>*
: 4.5, (estimated)
1.2-DCA 98,961 8690 at 20°C2! 63.7 @20°C?! 2 (bluegim!!
1.40 (cslimaled)25
Eithylbenzene 106.161 152 ((?‘20"C2 7.00 ((_'1_‘20"(_‘2 0.0079 @25°C 6.80 (cslimmcd)8
9.50 (cslimaled)z(’
Toluene 92.14! 515 @20°C2 2.20 @20°C2 0.00661 @25°C17 2,60 (estimated)®
2.71 (estimated)?’
Xvlene 106.17! 0.30 @20°ctY. 9.00 @20°c!? 0.00701 @25°c!’ 7.00 (ave. estimate for o-m-
.p-isomers)g
Continued
) SFO
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Table 5-1
Characteristics of Selected Contaminants of Concern at the Montrose Study Area
Chemical name Mole Weigﬁl Water Solubility (mg/l) | Vapor Pressure Henry's Law Octanol/Water "Soil Adsorption Ii(fl-‘ in Fish Tissue
(g/mole) (mmtlg) C onsl.mlgll) Coeflicient Log Coefficient (Vkg)
. atm-m* (Kow) ’ .
mole
Notes:

1. BEIA. 1989,

2. Verschueren, K., 1983, as cited in (1).

3. Clavton, 1981, as cited in (1).

4. Lyman, 1985, and Ncely et al.. 1985, as cited in (1).

5. Chiou et al.. 1982 as cited in (1).

6. Kadeg et al, 1986 as cited in (1).

7. EPA. 1980a. as cited in (1).

R As cited in (1). Values were estimated by Authur D. Litd

9. Callahan ct al.. 1979, as cited in (1).

10. As cited in (1), value estimated using vapor pressor and soluhlh i
1. Ascited in (1), values were estimated by Authur D Little. Inc.. usifig:h Lqual'.
2. Maybe et al., 1981, as cited in (1).

13, Toxicology Data Bank (TDB) Database. 1984, as cited in (1).
14. Lyman and Reehl. 1982, as cited in (1).

15, Leo, 1983, as cited in (1).

lo. Means et al., 1982, as cited in (1).

v 82 basis of estimation.

17. Mackay and Shiu, 1981, as cited in (1).
I8, As cited in (1). values were estimated by Authur D Little. Inc.
19. Mackison et al.. 1981, as cited'in (1).
20. USEPA. 1980. as cited in (1).

21. Grayson. M.: Eckroth. D.. cds. 1978,
22. EPA 1980b. as cited in (1).

23. EPA 1980c. as cited in (1).

24, EPA 1980d. as cited in (1).

25. EPA 1980e, as cited in (1).

26. EPA 1980f. as cited in (1).

27. EPA 1980g. as cited in (1).
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- approximately threefold less than that of DDT or DDE (ATSDR, 1989c). Laboratory
studies of the air/water partition coefficient of DDE 1nd1cate that it will volatihze from

~ seawater 10 to 20 times faster than from freshwater (Atlas et al 1982).

Residues of volatilized or airborne DDT and its degradation products are removed
from the atmosphere by precipitation, diffusion into large bodies of water, and chemical
transformation. The photo-oxidation half—life of DDT, DDE, ai_id DDD is about 7 days
(Howard et al., 1991). A '

When released to water, DDT may be partitioned, transported, or-converted in several

ways:

e Adsorption to sediments
. ‘Bioconcentration in aquatic @
. Volatilization

. Photodegradati

. Biodegradati
DDT, DDE, and _D ‘ lipiii-soluble and may be biomagnified in the food
- chain (ATSDR, 1989c)

Biodégradation is expected to be the predominant fate process in soils. In the presence
of certain.microo_rganisms, biodegradation is known to occur under anaerobic and aero-
bic conditions (HSDB, 1992). Under aerobic conditions, DDT is slowly converted to
DDE, whereas under anaerobic conditions, DDT is converted more rapidly to DDD.
Both DDD and DDE are very resistant to further-degradation. The estimated half-life
of DDT and itsmetabolites is 2 to >15 years. Hydrolysis is not expected to be signifi-
cant. The photo-oxidation half-life of DDT in water is 7 to 350 days (Howard et al,,
1991).

1001018B.SFO ' 5-4



5.1.2 BHC and Lindane

Once releaséd to the environment, BHC isomers, including lindane (gamma-BHC), can
partition to all environmental media. In soil, lindane can leach to groundwater, sorb to
soil particles, or volatilize to the atmosphere. The most important factor governing
sorption is the organic matter content of the soils. Lindane may undergo hydrolysis and
biodegradation in soil. The hydrolysis half-life in soil is >13 to 240 days (Howard et

al.,, 1991). Under aerobic conditions, the half-life of lindane i ‘%jito 413 days; whereas

under_ anaerobic conditions, the half-life is 6 to 30 d s. indane can reach the

~atmosphere by wind erosion of soil particies to sorbed and through

Avolatilization.v Once in the atmosphere, lindane oesNo appear to undergo significant

photodegradation or other degradation processe ;ez?photo oxidation half-life of

nd ry'deposmon Lindane- that is

dr olv and' remain m the water column. It is

.tion 'pathway. In water, lindane may undergo

concentrations may also lowever, lindane and other isomers of BHC do not

appear to undergo biomagliification to a great extent.
5.1.3 Benzene

The high volatility and fairly high solubility of benzene are two properties that have the
greatest influence on the environmental fate of benzene. When depoSite‘d to soils or
released to water, substantial volatilization of benzene is likely to occur. Once vola-
tilized, atmospheric benzene undergoes significant chemical degradation, primarily by
reacting with hydroxy radicals. Some photo-oxidation may also occur, with a half-life of

‘2 to 21 days (Howard et al.,, 1991). The photo-oxidation half-life in water is much

1001018B.SFO 5-5



longer, 334 days to >36 .y.ears'. Because of its solubility in water and weak adsorption
to soil particles, benzene is expected to be fairly mobile between soil and water.. Ben-
zene is not susceptible to hydrolysis but may undergo biodegradation by aerobic or
anaerobic micro-organisms. Under anaerobic conditions, benzene may persist in soils
for rﬁonths to years; under aerobic conditions, the half-life of beniene in soil and water

is 5 to 16 days. Benzene is not expected to accumulate in aquatic organisms.

514 Chlorobenzene

For chlorobenzene, chemical and physical properties s chas soil adsorption coefficient

and bioconcentration factor (BCF) indicate that it would. be mdaei%tely adsorbed to

soil particles and have little or no tendency to bio: ccumulate. Chlorobenzene’s sorp-

tion on soil particles increases with increasing“sei

rganjc’content; it may also volatilize

from soil surfaces. Hydrolysis is not expeéted significant transformation pro-

cess, although chlorobenzene ma: ed. Under aerobic and anaerobic

aqueous conditions, its half-life : ys and 272 to 600 days, respectively

(Howard et al, 1991). Chlorobénzere is persistent in water with a half-life of 68 to

150 days. Evaporation‘is:the ‘major r ute of migration from water. Air is an important

medium for the traﬁ's;g flsformation of chlorobenzene. Once in the atmo-

sphere, the photo-_oxidz;tsl'qr_ half-fife of this chemical is 3 to >30 days, whereas photo-

oxidation in water may take inonths to years.

5.1.5 Chloroform

Chloroform weakly adsorbs to soil and is highly mobile in aqueous systems. Hydrolysis
1s signifiéant in natural soils, but some biodegradation of chloroform may occur. Under
anaerobic conditions, the half-life is 1 to 4 weeks, whereas the half-life under aerobic
conditions is 4 weeks to 6 months (Howard et al., 1991). Sorption of chloroform on
soil particles is expected to increase with increasing soil organic matter content.

Chloroform on the soil surface is likely to rapidly volatilize. Diffusion of chloroform

1001018B.SFO 5-6




through the soil-air pbres up to the ground surface, ahd subsequent removal by wind,
may be a significant loss pathway in unsaturated soils. If chloroform enters surface
waters, it will be lost primarily through evaporation. The primary reaction of vapor-
‘phase chloroform is with photochemically generated hydroxyl radicals. in the atmo-
sphere. The half-life by this degradation process is estimated to be 70 to 79 days
(Howard, ef al., 1991). Once in the atmosphere, the photo-oxidation half-life is 26 to
260 days (Howard et al,, 1991). In most cases, it should be assumed that chloroform ’

will persist for months to years (BEIA, 1989). However, chlorgferm has no significant

potential for bioaccumulation.

5.1.6 1,2-Dichloroethane

'likely to move readily into groundw

crease with increasing soil organi¢ m

100 days to 6 months __Hﬁwafd I, 1991). In most cases, 1,2-DCA is expected to

_Thesprincipal removal route in surface waters is evapora-

persist for months to year
tion. The half-life of 1,2-DCA in air is 12 to 122 days.

' 5.1.7 Ethylbenzene

Ethylbenzené is expected to be moderately adsorbed to soils, to volatilize from soil
surfaces, and to be fairly mobile in soil. Volatilization losses through air-filled pores
may be a minor loss pafhway. This chemical is resistant to hydrolysis but readily under-
- goes biddegradation if microbial populations are sufficiently numerous and active.’
Under aerobic conditions, the half-life is 3 to 10 days; under anaerobic conditions, the

half-life is 176 to 228 days (Howard et al.,, 1991). It may persist for months to years if

" 1001018B.SFO 5-7



~ in the atmosphere isdcgraded by T

toluene in air is approximately:4 days (Howard:

Xylene isomers are expecte

biodegradation is not possible. Ethylbenzene in surface water will vaporize to a large

: extent_dr biodegrade. An es>timate: of ethylbenzene’s half-life in water is 3 to 10 days;

its half-life in air is approximately 3 days. Ethylbenz'ene does not have a significant

bioaccumulation potential.
5.1.8 Toluene

Based upon its chemical and physical propertiés (Table 5-1), ;Gijzi;enc is expected to be

moderately adsorbed to soil particles and to be relativel r”nobﬂe in aqueous systems.

‘When “refeased to surface

30 weeks, respectively. The bioaccumulation potéiitial of toluene is moderate. Toluene

ion ‘with hydroxyl radicals. The half-life of
 al., 1991).

5.1.9 Xylenes

be highly volatile from aqueous solutions, moderately
adsorbed to soil particles, a d relatively mobile in aqueous systems. Volatilization is
the dominant transport mechanism of xylene. Xylenes can volatilize from surface soil

through air-filled pores. Once in the air, the estimated half-life is about 1 to 2 days

' (Howar_d et al,, 1991). Xylenes are resistant to hydrolysis but may undergo biodegréda-

tion. Under aerobic conditions, the estimated half-life of xylenes is 1 to 4 weeks; under
anaerobic conditions, the estimated half-life is 6 to 12 months. It is likely that xylenes

persist in the soil for months to years and have some tendency to bioaccumulate

(BEIA, 1989).
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-5.2 Exposure Pathways
An exposure pathway describes how a contaminant may move from its source to a
receptor (a potentially exposed organism). A complete exposure pathway has five

primary elements:

. A chemical source

. A mechanism of release

. An environmental medium

. An exposure point (receptor location) |

* A feasible route of exposure (e.g., ingestion).

An- exposure pathway is complete if there’
may take in contaminants through conta.ct
thus no risk) exists unle‘ss the expo
~ the potentia.l exposure pa'thwa’
presented on Figure 5-1.
The primary soufcelg?iz' elated contamfnants was the central process area,
“with releases occurring dy n:g”':;: rmal operations (manufacturing/processing, storage,

and shipment) and probably also during the demolition of the facility. This risk

assessment describes the potential effects of the release of chemicals from the
Montrose property through surface drainage (aquatic pathwayS) and atmospheric
transport (mainly terrestrial pathways). Releases of chemicals of concern through the
sanitary sewer system (and the a‘ssociated effects) are being addressed separately, as

described earlier.

Actual effects of the release of chemicals through these pathways have not been

studied thoroughly. However, available information is summarized in Section 6.4.
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5.2.1 Aquatic Pathways

- After release from the Montrose property,- contaminants may have migrated or been
transported through the aquatic pathway by various media, including surface water,
sediment, and groundwater. Among those, surface water and sediment are the most
significant within the study area; groundwater transport would be ecologically significant
if the chemicals were water-soluble and had a low to moderate: afflnlty for soils, and if.

the groundwater discharged to the surface w1th the chem Is still in solution.

However, groundwater transport from the Montrose prope' dpes not appear to be a

significant source for ecological receptor exposure b ause groundwater does not

discharge _to.the surface (see Section 2.5).

- cluding lindane, were transports

chemicals may be redistributed

ly DDT DDE and DDD) have a ?hrgh afflmty for organic- r1ch sediments or soils and

would tend to move only: rough the soil; however, sedrment sorbed contami-

nants would be transported Ireadlly through erosion of sediments or soils.

The exposure points of greatest ecological concern within the aquatic pathway include
- the mouth of the Torrance Lateral (near the San Diego Freeway where this channel
does not have a concrete lining), the Dominguez Channel, and the Consolidated Slip.
Aquatic and semi-aquatic organisms occur in- those areas and may be exposed to
Montrose-related chemicals that have been transported with surface drainage (see
Section 4, Ecological Receptors). Portidns of the drainage system between the site and
the confluence of the Torrance Lateral with the Dominguez Channel appear to be less

significant ecologically because that drainage is through underground storm drains or -

1001018B.SFO _ ' 5-10



concrete-lined channels that do not provide important habitats for ecological receptors.

- However, contaminated sediments in underground drains (e.g., Kenwood Drain) would

be of concern if they served as a reservoir for continued discharge of contaminants

(H+A, 1990).

The aquatic and terrestrial organisms in the Montrose study area may be exposed to
contaminants through various mechanisms (such as ingestion, dermal contact, or inhala-

tion) that could result in metabolic uptake or absorption. Chetnical and physioiogica]

processes are also involved because uptake by the three méchanisms mentioned does
: tissue or be toxic
systemic circulation

depends on bioavailability of the compound, an :(2)-Somie contaminants may be in-

gested but then metabolized to a nontoxic f6rm

their metabolites may be toxic and remain in;the.body-for long periods of time. Ab-

sorption, metabolism, excretion—and Hence ty—may all be dose dependant.

Ingestion of c'ont'aminated” ace_water Of sediment by aquatic or semi-aquatic or-
neipal, uptaki smiechanism, along with direct contact with those

media. Such ingestion or, direct ‘contact would be most significant for benthic inverte-

brates inhabiting contamina

brates (such as polychaetes and crustaceans) living in or on contaminated sediments are

directly exposed to contaminants in the substrate. Many aquatic _orgénisms (including
benthic invertebrates and fish) take in some contaminants by absorption across gill
membranes and integument (e.g., skin) in addition to exposure through ingestion.
Therefore, those organisms are continually eXposed to the contaminants, and uptake
rates may be governed mostly by the characteristics of the contaminant (i.e., a passive
chemical and physical mechanism). Semi-aquatic birds (such as waterfowl and shore-
birds) may ingest substantial amounts of sediments along with »theirvprey when feeding
(Beyer et al,, 1992). For example, sandpipers, which probe or peck for invertebrates in
the mud or shallow water, may consume soil at a rate of up to 30 percent of their diet.

Most of the mallards in the study by Beyer et al. (1992) contained little or no sediment;

1001018B.SFO 5-11
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however, the 10 percent with the most sediment had consumed an estimated 16 percent
_sedlment in their diet. Inhalation may be an important exposure mechanism for semi-

aquatic birds if -hlghl_y volatile toxic chemicals are present in the water.

Available information indicates that équatic and semi-aquatic animals are present in the
surface water bodies of the study area and there are potentially complete exposure

pathways from the primary source (Montrose property) to. these organisms.

5.2.2 Terrestrial Pathways

greatly diluted.
Some DDT has moved from Montrose property to downwind areas. Surface soils
to the southeast contéined up'to 7.6 mg/kg of DDT within 1 mile from the site. Within
0.5 miles from the site, concentrations detected ‘ were as high as 250 mg/kg
(Figure 3-17). Terrestrial habitats in downwind areas could be significant exposure
points if contaminated soil/dust were deposited there historically. Much of the down-
wind area has been subjected to commercial/industrial and residential development, but
some habltats in the downwind areas are used by terrestrla] wildlife and the1r associated

food organlsms (such as earthworms and insects).

Terrestrial organisms in the downwind areas could be exposed to contaminants through

- ingestion, dermal contact, or inhalation, which could result in metabolic uptake. If

1001018B.SFO . 5-12



burrowing and ground-dwelling mammals (suéh as voles, pocket gophers, and mice) and
invertebrates (such as earthworms and i'nsects) ingest contaminated soils or inhale
contaminant vapors, exposure pathways would be»complete. Earthworms and other
invertebrates can accumulate persistent soilborne iﬁsecticides and are a significant
source of contamination of t_efrestrial wildlife (EPA, 1975; Beyer and Gish, 1980; Beyer
and Krynitsky, 1989; Beyér, 1990).

5.2.3 Food Chain Relationships

All the contaminants of ecological concern (Table 3:9)'dre toxic:to living organisms
, chronic toxicity is probably
gical concern (e.g, DDT and

UIn-addition to direct toxic effects,

contaminants. First, s may be in dissolved form or associated with sus-

pénded particles in the water:-¢olimn of the Dominguez Channel or Consolidated Slip.
In this case, aquatic exposuré would occur primarily through the planktonic and nek-
tonic food webs and eventually affect équatic birds. Exposure could also occur thfough
those plants and animals living on the surface of hard and soft channel substrates. In
- the second type of pathway, contaminants would be adsorbed to sediments or dissolved
in the interstitial water of accumulated sedimqﬁts_ at the bottom of the channels. In
- that case, the possibility exists that contaminants may be deeply buried, commonly ex-
posed to anaerobic conditions, and/or (asva result) partially or comp]étely isolated from
biotic exposure. Although the two pathways contain different types of orga.m'sms, they'

occur in physical proximity and are closely linked ecologically. Food web linkages for

Los Angeles Harbor, representative of the Consolidated Slip and sharing many species

1001018B.SFO ’ , 5-13



in common with Domirguez Channel, .are 'shown on Figure 5-2. These food web
linkages represent ‘exposure pathways beginning with sediment and water column up-

take of chemicals of concern.

“Food chain relationships throughout the study area have not been investigated in detail.
However, based on thé reconnaissance-level surveys and other avai]ab]e information,
the most sus‘ceptib]e receptors are probably those animals that live in or on potentially
contaminated sediments in the lower Torrance Lateral, Domingﬁ;z Channel, and Con-

~solidated Slip, or higher trophic level consumers that feed ﬂn those organisms. Exam-

ples of those consumer species include fish, waterfowl

and other birds. While remaining in the study aréa;‘the, more sedentary species (at

least seasonally) are likely to receive the highest ex osures; f)articularly to the chemicals

such as DDT, DDE, and DDD that biomagfiify

area, probable food chairns, inchide fish feeding or invertebrates (which may have fed on

other invertebrates) and birds’ feeding on those fish or invertebrates. In the terrestrial
“habitats, birds and mammals may feed on earthworms or other invertebrates that have

accumulated contaminants from the soil.

‘No sampling results are available for food chain organisms collected near the Montrose
property other than those from the State Mussel Watch (see Section 6.4, Known
Effects in the Study Area). ToXicity tests and population studies other than those
associafed .with dredging projects have not been Con_ducted in the study area. Results

of the dredging project studies also are summarized in Section 6.4.
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The Dominguez Channel and Consolidated Slip are slow-moving, marine/estuari_né
environments generally supportive of -an open-water community and characteristic of
southern California harbors (Soule and Oguri, 1980). _The'. community is composed of
a complex assemblage of plant and animal plankton and fish and invertebrate nekton
(larger, open-water swimming Qrganisms). Aquatic birds such as grebes, cormorants,
herons, mergansers, énd gulls enter this exposure pathway by preying on fish. It is
Characteristic of the open-water community that biomass is produced through phyto-
plankton and bacterial prodUCtion, which serves to trap and temﬁgrarily suspend chemi-

cals within the biota and on the surfaces of detritus in the: er water column. It is

continuous rain of settling detritus. Contammams 1€ ]

cific characteristics. See Sectio,
tion on contaminant accu
DDT in the Montrose - tem appears to be trapped in drainage’sedir'nents
.‘:mfevnts) (H+A, 1990; Envirologic Data, Inc., 1991).

Surface water contamination’§ likely associated with resuspended sediment during wet-

(e.g., Dominguez Chan

weather flows. During low ﬂow dry-weather periods, most organic contaminants are
.trapped in the sediments where direct exposure is limited to burrowmg benthic
organisms. Polychaetes and amphipods (Tab]es 4-1 and 4-4) are common benthic
invertebrates of the Dominguez Channel and Consolidated Slip that are available to
-~ birds and fish at the shallow sediment-accumulationmareas at the Torrance Lateral/
Dominguez Channel junction and the harbor end of the Consolidated Slip. Fish may
consume these ,subs'trate-asso‘ciated benthic invertebrates at any water depth in the
Channel or Slip. The consumption of benthic organisms 'by fish and birds is a likely

route for moving contaminants from the substrate up into the rest of the food web.
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Figure 5-2 shows the trophic links between the benthic, planktonic, and nektonic food

~webs and likely routes of contaminant exposure to aquatic birds. _ '
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Section 6

Toxicity Assessment

- 6.1 Criteria

6.1.1 Ambient Water Quality Criteria and Sediment Criteria

Criteria developed under the State of California Bays 4 ’ 'a}ries Plan (SWRCB,

the Montrose chemicals of concern. Suggested S
"EPA are shown in Table 6-2. These acute
a gauge to judge present levels of conta

system. Note that there are neither Califo

pounds.

6.1.2 No Observed . ffect Levels (NOAEL) and Lowest Observed
Adverse Effect Levels (LOAEL) |

Effect levels of exposure vary widely émong species and methods of toxicant exposure -
for the contaminants of concern (Appendix B). For example, mammals and some
.species of birds (espeéiaﬂy the gallinaceous species such as chickens and quail) are
much less sensitive to the effeéts of DDT and its metabolites than some 0th§:r birds
" (such as waterfowl], raptors, and pelicans [see also Section 6.2]). The effect levels also
vary according to the body condition, age, sex, or reproductive condition Qf test ani-

mals.

Lowest observed adverse-effect levels for saltwater aquatic life are summarized in
Table 6-3.
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Table 6-1
Water Quality Criteria for Contaminants of Concern

California Bays and

Benzene (ug/L)

160

Estuaries Plan EPA
: Daily | 30-Day - | Marine Marine
Compound Average | Average® Acute | Chronic
DDT-total (ng/L) 1.0 0.6 130 1.0
{| DDE-total
DDD-total
BHC-total S
gamma-BHC (Lindane) (ng/L)

Chlorobenzene (mg/L)

Chloroform (ug/L)

1,2-Dichloroethane (pg/L)

Ethylbenzene (mg/L)

Toluene (mg/L)

Xylene
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. Table 6-2
Suggested Sediment Criteria

Sediment "Safe" Level®

Mean Criteria® - (ng/g-0C)

Compound - (ng/g0) Acute Chronic
DDT ' 0.828 21 0.16
DDD ' ' 325
DDE o E 700
Gamma-BHC '
Benzene 34
Ethylbenzene .
Toluene 250

*EPA, 1988. Interim Sediment Crltena Values f Nen olar Hyd;qphoblc Organic
Contaminants. ;

*Pavlou, 1987. The Use of Equlllbrlum Partmo ng pproach in Determining
Safe Levels of Contammants in Marine Sedament . :

.|| Blank spaces mean no criteria are avallab
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Table 6-3 ,
Lowest Observed Adverse Effect Levels (LOAEL)
(ug/L) for Saltwater Aquatic Life

-Compound " Acute Chronic
DDT-Total ' @ _®
DDE-Total 14
DDD-Total 3.6
BHC-Total 0.34°

Gamma-BHC (Lmdane)

-Benzene

Chlorobenzene

Chloroform

1,2-Dichloroethane

Ethylbenzene

Toluene

5000

Xylene

Source: BEIA, 1989

®For DDT and its metabolites, th ]

100101AC.SFO
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As can be seen from Tables 6-1 and 6-3 and Appendix B, the Acute Lowe's_t Observed
Adverse-Effect Levels (LOAEL) a_nd criteria for protection of saltwater aquatic:life
range from 0.13 ug/L fof DDT to 113 mg/L for 1,2-dichloroethane. These data are a
result of laboratory tests conducted under controiled conditions with lethality as the test
endpoint. In general, the pesticidé compounds DDT (and its metabolites DDE and
DDD) and BHC (and its isomers) are more-acutely toxic to saltwater aquatic life than
the aromatic and chlorinated hydrocarbon cdmpounds (Table 6-3). There are. few

laboratory studies that report chronic LOAEL for saltwater aquatic life. As shown in

Tables 6-1 and 6-3, chronic, nonlethal effects concentratiogs% aquatic life criteria for

the contaminants of concern range from 0.001 ug/L fo

300 ug/L for toluene.

The low concentration of DDT is baséd on bioacéé 'laft:;@'h'in the foodchain, especially

Cahforma. Total DDT concentrations of

- maintain a stable pof; ‘_at' n ( dgrsoh et al., 1977).

6.1.3 Effects Range-de:' (ER-L) and Effects Rangé-Median (ER-M)

in Sediments

The National Oceanic and Atmospherlc Admlmstrat]on (NOAA) annually collects and
ana]yzes sediment samples from sites located in coastal marine and estuarine environ-
ments throughout the United States as a part of the National Status and Trends
(NS&T) Program (Long and Mdrgan; 1990). The chemical data generated from this
program provide an indication of the relative dégrees of contamination of sediments,
but do not provide a measure of the adverse biological effects or an estimate of the

potential for such effects. Thus, data associated with biological effects from a wide
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variety of studies were assembled and evaluated by NOAA (Long and Morgan 1990).
.',The data from three basic approaches to establishing effects-based criteria were
evaluated: (1) the equilibrium-partitioning approach, (2) the spiked-sediment bioassay
approach, and (3) various methods of evaluating synoptically collected (broad-scale
survey) bio]egical and chemical data in field surveys. The chemical coneentrations
' observed or predicted by'the different methods to be associated with biologieal effects
. .were sorted, and the lower. 10 percentile and median concentrations were identified
along with an overall apparent effects thresho]d The lower Alﬁz;percentlle in the data
was identified as an Effects Range- Low (ER L) and the m Jidn
Median (ER- M) concentration for each evaluated che ! :se: NOA_A ER-L and

n as an Effects Range-

to the lower 10 percentile of the

d of the range of concentrations at

The ER-M values are the coficentrations equivalent to the 50 percentile point in the

~ screened available data. The ER-M identifies the concentrations above which effects

were frequently or always observed or predicted among test species.
Table 6-4 presents the ER-L and ER-M values for DDT, DDE, and DDD as deter- .

mined by the NS&T Prt)gram (Long and Morgan, 1990). There were insufficient data

to determine ER-L and ER-M values for other contaminants of ecological concern.
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Table 6-4

Effects Range-Low and Effects Range-Median (ug/kg) as Determined by

the National Status and Trends Program -

Note: Data for other contamma S

Effects Levels
Compound ER-M » "
p.p-DDT 7.0 u
p,b’-DDE | 15.0
p,p’-DDD 20.0
Total DDT 350.0

concern are insufficient for identification of
See text for definitions of ER-L and ER-M.

The ER-L value for p,p’-DDT of 1.0 ug/kg is supported by sediment-water equilibrium

partitioning-based thresholds of 0.7 and 1.6 ug/kg (assuming 1 percent total organic
carbon content) (Long and Morgan 1990). The ER-M value of 7.0 ug/kg for p,p-DDT
- is supported by moderate toxicity to bivalve larvae (6.6 ug/kg) and 51gmf1cant toxicity to

amphlpods (7.5 ug/kg) exposed to San Francisco Bay sediments. With several excep-

tions, effects were usually observed at concentrations of about 6 ug/kg or greater. The

degree of confidence in the p,p-DDT ER-L and ER-M values should be considered as

low. This low confidence may be because the values are not based on organic carbon

content in sediment, especially given the affinity of DDT for orga_hic carbon.

100101A7.SFO
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The ER-L value of 2 uglkg for p,p’-DDE is supported by apparent effects threshold-

based data and bioassay data from San Francisco Bay sediments tested with-
| Rhepoxynius abronius amphipods and bivalve larvae (2.2, 2.2, 2.1, 2.2 ug/kg) (Long and |
Morgan, 1990).. Effects were almost always seen in association with concentrations '
_exceeding 2 ug/kg. The ER-M value of 15 ug/kg for p,p-DDE is supported by relative-
ly few data points. An apparent effects threshold could not be determined because of
the lack of sufficient data. The degree of confidence in the p,p’-D_DE ER-L and ER-M
values should be considered as moderate and low, respectively;:for reasons similar to

those given for DDT values.

The ER-L and ER-M values for p,p’-DDD (2 and_}ﬁi g/kg, respectiy ly) are supported
by apparent effects threshold-based data from Pué"‘e . Sor d(Z and 16 ;,cg/kg, respective-
ly) (Long and Morgan., 1990). There were’ ‘
parent effects thréshold. The degree of c

for p,p’-DDD should be considereg TR (

| "The ER-L value of /.tg/kg Ef(;), total:DDT is supported by only two sediment-water
sed thresholds (1.'58_ and 3.29 ug/kg) and one freshwater
4 ‘-;Lg/kg) (Long and Morgan, 1990). The ER-M value
of 350 ug/kg for total DDT s Ersupported by observations of moderate abundances of

equilibrium partitioﬁug

screening level concentra

arthropods in southern California sediments (mean 350 ug/kg) and low taxa richness in
DuPage River macrobenthos (mean 222 ug/kg). Se‘ries of spiked-sediment assays with
Hyalella azteca demonstrate the importance of organic carbon in regulating
bioavailability, and, theréfore, toxicity of sediment-associated DDT. There was no

overall apparent threshold in concentration of total DDT above which effects were
| usually or always observed. The degree of confidence in the ER-L and ER-M values

for total DDT should be considered as moderate.

There were insufficient data to determine ER-L and ER-M values for lindane or other

contaminants of concern in the Montrose study area (Long and Morgan, 1990). Most
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of the samples were not tested for lindane or had nondetectable concentrations. Using
the sediment-water equilibrium partitioning—based approach, effects would be predicted

to occur at concentrations ranging from 1.57 to 12 ug/kg dry weight.

6.2 Toxic En(/lpoin_ts

The contaminants of concern have the potential to cause toxic effects in laboratory and

wild animals. Toxicity depends on dose, route of exposure; daration of exposure, and

the ability of the body to metabolize and eliminate th Awailable information

concerning no-effects, sublethal and chronic effe nd acute effects of the contami-

nants of concern is summarized in Appendix B.
The following section provides a brief sum 10des of action and toxicity of |
_each contaminant. Emphasis is p ‘aquatic, semi-aquatic, and terrestrial
species that may be found in the Study area Hat are related to species in the study

area.
6.2.1 DDT

DDT ivs. a neurotoxicant that acts primarily on the central nervous system (CNS),
changing the transpdrt of sodium and potassium across nerve axon membranes. The
transmission of nerve impulses is interrupted and hyperpolarization of the axon is
produced (Hodgson and Levi, 1987). Single large doses or repeated doses can produce
hyperexcitability, tremors, ataxia, and epileptiform convulsions (BEIA, 1989). Death

from DDT is usually the result of respiratory arrest.
In mammals, DDT is metabolized by two pathways. It is converted to a slight extent to

DDE, which does not undergo further biotransformation, but is stored indefinitely in

- adipose tissues. The major detoxification pathway is via dechlorination to DDD, which
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" is readily degraded to a water-soluble metabolite, DDA, and is rapidly excreted into the
urine (WHO, 1979). Bailey et a] (1969a, b) determined a half-life of ellmmatlon of
DDT in plgeons of 28 days. a

Age and size are two important. factors influencing Susceptlblllty to DDT _poisoning.
- This is very much evident in fish, for Wthh insecticide toxicity has been assessed by
means of concentration changes in the ambient water (not the amount given per unit
body weight, as with other animals). For example, re]atlvel daw concentrations can

affect the hatchery spawning and rearing operations for coha salmon (Oncorhynchus

kisurch). Laboratory studies of DDT toxicity to varlous:f nd izes of coho salmon

have confirmed that older fish are more re51stant 1 DDT- (Matsu
probably related to lower metabolic rates in ol A arger flsh as contrasted to

younger and more rapidly growing ]afval qna‘*'uveni]e |

6.2.1.1 Acute Effects
The acute toxicity of 'tec_hnic 1 p_ears to be caused almost exclusively by the
ethal'dose) in rats and rabbits is 87 and 250 mg/kg,

fdson et al. (1984) determined the acute toxicity

(expressed as LDs,) of ora arr’iz:i'nistered DDT to several wildlife species:

~»  Female bullfrog (Rana catesbeiana), >2,000 mg/kg
. Female mallard duck (age 3 months), >2,240 mg/kg _
. Male California quail (Callipepla caliﬁ)mica) (age 6 months), 595 mg/kg
. Male Japanese quail (age 2 months), 841 mg/kg |
. Female pheasant (Phasianus colchicits) (age 3 to 4 months), 1,334 mg/kg
. Adult male and female Sandhill cranes (Grus canadensis), >1,200 mg/kg .

. Male and female rock doves (Columba livia), >4,000 mg/kg
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’Slgns of intoxication included ataxia, wing-drop, Jerkmess in gait, continuous whole- body

tremors fal]mg, and convulsions.

In acute laboratory studies with saltwater fish, DDT 48-hour LCy concentrations of

0.4 and 1.8 ug/L were determined for spot (Leiostomus xanthurus) and striped mullet

" (Mugil cephalus) respectively (EPA, 1980a). Acute LCs of between 0.63 ug/L and

0.83 ug/L. were determined for the saltwater sand shrimp ‘(Crangon septemspinosa)
(McLeese and Metcalfe, 1980).

6.2.1.2 Sub-Acute and Chronic Effects

DDT has been reported to exhibit estrogenic propéxties following in vivo administration

to a number of mammalian species (BEIA; 1989). Thew;zésj?trogenic action of technical

DDT resides in the o,p’-isomer. Its estrogcmc tivityis about one-ten thousandth of

that Of estradiol. Female rats expos 0.1*mgo,p™-DDT (no route specified) on the

DDT exhibits estrogenic properties in gulls (Larus sp.). In two studies (Fry and Toone,
© 1981; Fry et al,, 1987), injection of DDT into gull eggs at concentrations comparable to

those found in contaminated seabird eggs in southern California in the 1970s resulted
in abnormal development of both male and female embryos. DDT caused feminization
in males with characteristic localization of germ cells in a thickened ovary-like cortex.
The reproductive tract of females was affected by DDT, with charaétgristic persistence

of the right ov1duct which is abnormal. The most estrogenic DDT isomer was
o p -DDT.
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In animals given repeated doses of DDT, pathological lesions are seen in the liver and
kidneys (Klaassen et al., 1986). 'Histopathologic,al changes were observed in the livers

of rats exposed to diétary levels as low as S rhg/kg for 4 to 6 months (NIOSH, ]978).

‘Wiemeyer et al. (1986) fed captive American kestrels (Falco sparverids) long-term
dietary dosages of DDT and dieldrin in combination to cbmpare ‘réproductive success
and eggshell thickness with that of controls. High-treatment birds received a diet con-
taining 15 mg/kg DDT and 3 mg/kg dieldrin (dry-weight). Low: reatment birds received
‘a diet containing 5 mg/kg DDT and 1 mg/kg dieldrin (d

involving only dosed birds occurred during.periods of témpera re _declines and other

~weight). Heévy mortality

stress factors. The eggshells of dosed groups we 'perciczn:tgsﬁghinner than those

of controls. The shell thickness of offspring maintainé 6n the same dosage as their

parents, including those placed on clean f@od r:Jaying, was 12 to 23-percent

less than that of controls. Reprqdﬁctive 5
contaminant conccﬁtrations in a
* fledged and the number of yo!
concentrations were high Po
hatching success throu heggd
- Coturnix quail were use y by Gish and Chura (1970) to evaluate the effects of
diétary DDT under simulatei éonditions of wild birds during breeding and migration.
Light conditions were manipulated to stimulate or suppress reproductive development,
and some birds were partially starved or fully fed before dosage. Birds were then fed
dietary levels of 0, 700, 922, 1,214, or.1,600 mg/kg (dry weight) of DDT for a peridd of
20 days or until death. Partially starved birds were more susceptible to DDT
-Vintoxication fhan fully fed ones, and males died earlier than females. Females in
bréeding condition were less sensitive to DDT than were nonbreeding females and
males.  After 10 days on dosage, however, the cumulative mortality of females in
breeding condition rapidly approached that of males and of females not in breeding

condition.
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The onset of spring migratory condition was delayed at least 1 week in caged white-
throated Sparrows (Zonomclua albzcollls) fed diets containing 5 or 25 mg/kg technical
DDT (Mahoney, 1975).

Increased respiratory rates in juvenile blue crabs (Callinectes sapidus) were demon-
strated at a concentration of 800 ug/L in sublethal toxicity studies conducted with DDT
exposures in food (Leffler, 1975, as cited by Ballou et al., 1985).

In a studyl with barnacle cyprids, treatment of glass settling’ es with DDT generally

resulted in lowered settlement densities of the cypri agus improvises and
lowered indices of preference for roughened surface - hg;:_resultg fth1s study suggest
that DDT influences cyprid behavior by 1nterfermg

to settlement surfaces (Meith-Avcin, 1974):

thi Wrugophilic_ response pattern

sluggish in response to threat, DD T ncreased threefold during the experiment

(Odum et al., 1969).

In other chronic toxicity test: with tiddler crabs (Uca pugnax and U. pugilator) effects on
crab limb regeneration time Were demonstrated at waterborne DDT concentrations of

10 ug/L (Vernberg et al., 1977, as cited by Ballou et al., 1985).’

6.2.2 DDE

In mammalian species, DDE is formed by the dehydrochlorination of the tri-
chloroethane part of the DDT molecule (i.e., removal of hydrogen and chlorine from
adjacent carbon atoms, resulting in a double bond) (BEIA, 1989). The p,p’-isom.er of

" DDE is the most stable and persistent in tissues whereas the o,p’-isomer is more readily
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eliminated. The half-life of elimination of DDE in pigeons is 250 days (Bailey et al.,
1969a, b).

6.2.2.1 Acute Effects

DDE has an oral LDy, of 880 mg/kg in male rats.and 1,240 mg/kg in female rats
(BEIA, 1989). Hill et al. (1975) performed sub-acute toxicity tests of DDE in several

- wildlife species to measure a median lethal dietary concentratl@n (LCSO) The 8-day

test consnsted of 5 days of treated diet followed by 3 days, of umreated diet. The LC50

_most potent (BEIA,-:;EIQSQ), To aéis et al. (1974) reported a reduced lifespan in both

male and female mice w1th 250 ug/g p,p-DDE in the diet for 130 weeks.

Hepatlc toxicity has also been reported in long-term DDE exposure to rats (BEIA,
1989). '

Field and experimental evidence indicates that declines in eggshell thickness observed
in certain species in North America and Great Britain since the fnid-19405 have been
largely caused by residues of p,p’;DDE or other compounds or metabolites of the DDT
| group-(Cooke, 1973; Ohlendorf et al., 1978). At moderate or high levels of DDE, shell
thinning is severe, and eggs may break during incubation. High DDE levels have been
recorded in California; species affected have included brown pelicans (Pelecanus oc-

| cidentalis) (Risebrough et al., 1971),'d0uble-crested cormorants (Gress et al., 1973),
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great egrets (Casmerodius albits), and great blue herons (Ardea herodias) (Faber etal,
1972). ‘

The thinniﬁg of eggshells of the brown pelican has proven to be related to the concen-
trations of DDE in the eggs (Blus et al., 1971; Blus et al., 1972a, 1972b). Nearly all
brown pelican eggs collected from 13 co]onies in South Carolina, Florida, and |
California in 1969 and from 17 colonies in South Carolina and Florida in 1970 exhibited

eggshell thinning (Blus, 1970; Blus et al., 1974a). Of the 1QOfféeggs analyzed for pol-

lutant residues, all eggs contained measurable quantities
measurable quantities of DDD, DDT, dieldrin, or PCB

responsible for virtuélly all the eggshell thinning

DE, most eggs contained

ears to have been

dieldrin in sample eggs (Blus et al., 1974b):
'_ ble for nest failure; however, deleteril f this pollutant on nest success were

not separated satisfactorily from ‘thos dieldrin. Significant intercorrelation

of all five organochlorine residu

residues to nest success:” Ré TO! cti ¢, sceess in the brown pelican colony was subnor-
f.stady (19
those nests in which thé:sz

0.54 mg/kg or less of dieldr

and 1972) but repfoductive success was normal in

ple-egg contained either 2.5 mg/kg or less of DDE, or ‘

Eggshell thinning has occurred in several other species that occur in freshwater or estu-
arine habitats or that nest on. coastal islands. In 1967, Shell thickness in herring g_u]l
(Larus argentatus) eggs from five states decreased with increases in chlorinated hydro-
‘carbon residues (Hickey and Anderson, 1968). Comparison of eggshells taken before
1946 with those taken since then reveals that several species including the peregrine
falcon (Falco peregrinus), brown pelican, double-crested cormorant, black-crowned night
heron (Nycticorax nycticorax), bald e‘agle (Haliaeetus leucocephalus), and osprey A

(Pandion haliaetus) have sustained shell-thickness and shell-weight decreases of
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20 percent or more, at least for brief periods (Anderson and Hickey, 1972). In some of

these, regional population declines are known.

Shell thickness was significantly,and inversely correlated with the concentration of DDE
in 40 great blue heron eggs from Alberta (Vermeer and Reynolds, 1970; Vermeer and
Risebrough, 1972). '

In the Upper Great Lakes states, nine of 13 species of fish- eatmg birds were found in
1969-1970 to have sustained statistically srgnrfrcant decrease eggshell thickness since

1946 (Faber and Hickey, 1973). Maximum changes ine

kness mdex occurred in

Studies with captive birds exposed to diet:

and other reproductive effects observ
black ducks (Anas rubripes) diets 7
ducks experienced significant hanges in mineral composition of egg-

shells and an increase: _when compared with eggs of untreated black

ducks. Survival of duckllngs from dosed parents was 40 to 76 percent lower than sur-

vival of ducklings from un "osed parents Average DDE residues in eggs from hens fed

10 and 30 mg/kg DDE were'46 mg/kg and 144 mg/kg.

In another experiment, black duck hens fed 10 mg/kg (dry weight) of DDE in the diet
laid eggs with shells more than 20 percent thinner than those of controls (Longcore and
Samson, 1973). Natural incubation increased shell cracking more than fourfold as
compared with mechanical incubation. Hens were observed removing cracked eggs
from nests, and one hen terminated incubation. Hens fed DDE.produCed one-fifth as
many ducklings as did the controls. The DDE in eggs of dosed hens averaged
- 64.9 mg/kg. ’
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Like the black duck, the mallard is sensitive to DDE and DDT (Ohlendorf et al., 1978).
Heath et al. (1969) observed significant eggshell thinning and cracking and a marked
increase in embryo mortality in penned mallards fed 10 and 40 mg/kg DDE (dry
weight). Other studies have been conducted by Longcore et al. (1971a), Tucker and -
Haegele (1970), Davison and Sell (1974), and Haegele and Hudson (1974). Those

studies show effects on eggshell quality at dietary concentrations of 5 or 10 mg/kg of
DDE. .

n kestrel fed 10 mg/kg
scontrols, and repro-

ne and Hall (1972)

Weimeyer et al. (1986) observed shell thinning in the Ame

eproductlon The owls re-
ight) through one breeding

season, which followed a year of no treatme s laid eggs that were 12 per- -

“cent thinner than eggs from the sarii treated food a year earlier. Their

controls over the same 2-year period.

shell thinning, egg bre age bryo mortahty, and reduced production per pair
(Mendenhall et al., 198; ' ’
Wild-trapped starlings (Sturnus vulgaris) were fed concentrations of DDE or Aroclor
1254 (5, 25, and 100 mg/kg, dry weight) that were found to be sublethal when fed to
penreared coturnix quail for 12 weeks (Dieter, 1975). After feeding for 7 weeks, the
quails’ liver residues of either organochlorine compound were about threefold hiéher
than the concentrations fed daily. However, four times as much DDE as Aroc]or 1254

had accumulated in the carcasses.

Greichus and Hannon (1973) studied the distribution and biochemical effects of DDT,
DDD, and DDE in penned double-crested cormorants treated with 2, 5, and 10 mg of

a combination of these compounds daily in their diet. Birds stressed by a one-half
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decrease in food after the cessation of 9 weeks of treatment and birds that died of
DDT toxicity showed a marked increase in brain and liver residues and a decrease in
carcass residues. Liver and heart weights were significantly reduced because of treat-

~ment but not brain or spleen weights.

The effect of chronic sublethal dosages of DDE on the avoidance response of coturnix |
| quail chicks was studied by Kreitzer and Heinz (1974). The chicks were on dosage
beginning at 7 days of. age for 8 days and on untreated ed for 6 days. Their ~
avoidance responSe to a moving silhouette was measured iy r 14 days. No effect

of DDE on the birds’ behavior could be detected.

In toxicity studies with a dinoflagellate algal speciﬁ . (Exuy lla baltica) DDE concentra-
tions of 0.1 ug/L. and 10 ug/L i_nhibited cell. gfowth a

tively (Powers et al., 1975).

ribited cell production respec-

6.2.3 DDD

In general, DDD is |
are slower in onset:E ) ;
prominent and convulsic;;?s: s frequent (Grant, 1974). DDD is a primary metabo-
lite of DDT and is further bro -:en down to DDA, which is readily excreted in the urine
either u‘nchanged or as various metabolites (BEIA, 1989). The o,p-isomer is most
active on the liver, where it stimulates hepétic microsomal oxygenation of exogenous
and endogenous compounds. DDD also has a unique ability to affect the adrenal

lgland._ The half-life of elimination in pigeons is 24 days (Bailey et al., 1969a and b).
6.2.3.1 Acute Effects

The oral LD, in rats is reported as 113 mg/kg by RTECS (1989) and an oral LCy,
value of 3,400 mg/kg was reported by Meister (1989). During 5-day dietary exposures,
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the LC, for birds ranged from 445 mg/kg in pheasants to 4, 814 mg/kg in mallards (I—Illl
et al., 1975) |

-EPA (1986) has stated that for saltwater test species, DDD concentrations as low as

3.6 ug/L have demonstrated acute toxicity in laboratory tests.

6.2.3.2 Sub-Acute and Chronic Effects

ratory failure may also app The rate at which symptoms occur after ingestion of

BHC isomers varies with iso;;er. Gamma-BHC evokes symptoms within 1 hour, alpha-

BHC within 24 houré; vand a commercial mixture within 2 to 12 hours after exposure
| (Gosselin, 1984). Young animals are more susceptible to the effects of lindane than
adults (Clarke, 1981). | |

6.2.4.1 Acute Effects
In the rat, the oral LDy, is 76 mg/kg (BEIA, 1989). Hill et al. (1975) performed toxici-

ty tests of lindane in several wildlife species to measure a median LCs,. The 8-day test

consisted of 5 days of treated diet followed by 3 days of untreated diet. The LCy, in
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.. ceans have indicated th

the bobwhite (Colinus virginianus) was 882 mg/kg, the LCs, in the Japanese quail was
425 mg/kg, the LCy, in the ring-necked pheasant was 561 mg/kg, and the LCs, in the
mallard was >5,000 mg/kg.

The acute oral LDs, of BHC in female mallards was 21,414 mg/kg and in pheasants it

was 1 18 mg/kg; whereas the LD50 of lindane in male mallards was >2,000 mg/kg
~ (Hudson et al,, 1984). Mallards a‘nd.pheasants exposed to these chemicals at ages 3 to
4 months showed a wide range of sighs of neurotoxicity. Emagjation, enlarged livers,

and small spleens were observed on necropsy of mortalities“and sacrificed survivors. .

_ Blakley (1982) studied the effects of lindane poiso glrmingham Rolles

' plgeons Soon after ingestion of a commercial wh in pigeon feed contaminated

with 2, 100 mg/kg lindane, the p]geons exhtblted diarrhea vomiting, anorexia, depres-
sion, and sudden death. This episode of aci :

47 percent of the pigeon flock.
Acute toxicity tests of techni

(Penaeus duorarum) 't
Other reported acute L
American oyster (Crassostrea-vngmzca) to 3,680 ug/L for the annelid polychaete worm
(Neanl_lzes arenaceodentata). The LCqys rcported for lindane for saltwater fish range
‘from 7.3 g/l for striped bass (Morone saxatilis) to 103.9 ug/L for sheepshead minnow
(Cyprinodon variegatus) (ASTER, 1992).

Laboratory ‘ac'ute toxicity tests with BHC (21 peréent alpha, 39 percent gamma,
2.1 percent beta, 23 percent delta, and 14.9 percent unidentified) and pink shrimp and
pinfish (Lagodon rhomboides) have resulted in acute LC, values that were approxi-

mately 0.5 (0.34 ug/l.) to 0.35 (86.4 pg/L) times less toxic than lindane; respectively.
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~ 6.2.4.2 Sub-Acute and Chronic Effects

‘Wolfe and Esher (1980) studied the'c_hronvic toxicity -of lindane in the old-field mouse
(Peromyséus polionotus) and the cotton mouse (P. gossypinus). The feéding level was
0.2 mg lindane per gram-of food for 8 months. Survival, reproduction, growth and
development of young, and some aspects of behavior were not adversely affected by

chronic exposure to lindane. The only significant result was the higher production of

the number of litters by lindane-treated animals. . -

The effects of lindane on limb regeneratlon in the penae ‘praw “was studied by Reddy

‘in a-dose- dependent manner. A

and Rao (1989). Lindane inhibited limb regenera
concentration of 0.01 mg/L caused complete inhibiti “of fegeneration and also delay in

the 1n1t1at1(_)n of limb bud regeneratlon.

i§ at a lindane concentration of 10,000 ug/L

tion of cell growth and-“morphogen
(ASTER, 1992).

6.2.5 Benzene

"Benzene causes CNS depression, narcosis, and death in various species of animals
(BEIA, 1989). Exposed animals may experienée other CNS effects such as excitation,
tremors, and loss of pupil reflexes. More subtle CNS effects include impaired learning
ability and behavioral disturbances. In addition to its neurotoxic effeqts, benzene
causes hematoxicity and immunotoxicity. Animal laboratory studies suggest that ben-

zene Is carcinogenic.
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6.2.5.1 Acute Eﬂect;s;

The.,most cbmmon routes of benzene exposure are inhalation and ingestion. An LC,,
value of 10,000 ppm, 7-hour was recorded for the rat (TDB, 1984). Oral LDy, values
- of 4,700 mg/kg and 3,800 mg/kg have been reported for the mouse and rat, fespective]y.-

Laboratory toxicity studies with benzene and saltwater organisms indicate that this
compound is relatively less acutely toxic than most other cefitaminants of concern.

Acutely lethal concentrations. ranging between 17.6 to 924 mg/L:_haveVbeen determined

for the invertebrates: . Bay shrimp (Crangon  franciscorum) “and. Pacific oyster

(Crassostrea gigas), respectively. LCs, values for sstriped bas range from 5.1 to

10.9 mg/L depending on laboratory expdsure méih’a 0’1’Qg‘§:(ASTER, 1992).

6.2.5.2 Sub-Acute and Chronic Effects

manifestation of chro benzeénetoxieity in laboratory animals. Leukopenia was ob-

served in rats given 13 aily oral doses ranging from 10 to 100 mg/kg benzene (Wolf .

stered benzene (400 and 600 mg/kg) in corn oil for
17 weeks (NTP, 1986). - After inhalation of 17.5 ppm for 127 days, no blood changes

et al.,, 1956) and in mice

were observed in rats, guinea pigs, and dogs. Slight leukopenia has been reported in

rats exposed to 44 ppm, 5 hours per day, 4 days per week for 5 to 7 weeks (IARC,
1983).

Benzene has been widely tested in a number of léboratofy animals to assess potential
reproductive effects. When administered orally to pregnant mice at doses at 0.5 and
1.0 mg/kg body weight, benzene did not induce fetal malformations but did cause
maternal lethality and resorptions (Nawrot aﬁd Stap]es, 1979). - At the dose of

1.47 ml/kg/day, benzene caused significant reductions in fetal bbdy weights (Seidenberg
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et al.,, 1986). Teratogenic effects were not observed in rats, rabbits, or micé when
-tested by inhalation, eveh at dose levels that were toxic to the mother (125 to 940 ppm)
as evidenced by her reduced weight gain (ATSDR, 19.87).‘ ‘However, benzene at con-
centrations of 100 to 940 pi)m was fetotoxic, causing resorptions, reduced fetal weights,

and skeletal variations.

Levels of benzene required to induce chronic, sublethal responses in saltwater or-
ganisms have been determined at much lower concentrations ghag acute exposures. In

toxicity tests with blue crabs, 400 ug/L. benzene increased the:time to molt in juvenile

zene on physiological and developmental functions’
pacific oyster, and mussels (Mytilus -edulis) hav ‘been-
ranging from 1,100 to 5,000 ug/L.

In chronic sublethal to ts with saltwater fish, benzene concentrations of
113 ug/L induced changes in® erﬁatological (blood) parameters in striped bass after a
4-hour exposure (ASTER, 1992). 1In a 28-day eprsure to benzene at 3,100 ung/L,
striped‘bass had significant. changes in physiological processes. In other longer-term
toxicity tests with Pacific herring (Clupea harengus paliast), stress on the test fish was
noted after 6 days, and reduced‘survival was seen after 7 days at 700 pg/L. of benzene

(ASTER, 1992).
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6.2.6 Chlorobeniene

The toxic effects of chlorobenzene are similar to those of the cthrinatéd hydrocarbons.
In par_ti_cillar, the chemical is a CNS depressant (Deichmann, 1981). ‘Symptoms of
- toxicity include transient ataxia, labored breathing, prostration, and hyperpn_eé. Chloro-
benzene can also cause nafcosis (BEIA, 1989). There is some evidence for carcino-
genic acti\)ity of chlorobenzene in high-dose male rats, but the results of this study are
not definitive (EPA, 1988).

1 6.2.6.1 Acute Effects

els of 4,000 mg/kg in male and
in femnale mice (EPA, 1988).

Siﬁgle oral doses of chlorobenzene were lethal

Inacute tests with th {
(effects concentratio Jfor Chiorophyll A and cell numbers was determined to be

343 and 341 mg/L, respe.‘jc'h“" 3

6.2.6.2 Sub-Acute and Chronic Effects

Chronic administration of chlorobenzene produces pathological changes of the liver and
kidneys (BEIA, 1989). Dose-dependént necrosis of the liver; degeneration or focal
necrosis of the renal proximal tubules; and lymphoid depletion of the spleen, bone
marrow, and thymus were produced by chlorobenzene at oral doses of 250 mg/kg or
greater in both sexes of rats and mice (Kluwe et al., 1985). Toxic effects were not

observed at 125 mg/kg or less.
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~ John et al. (1984) evaluated the teratogemc embryotoxxc and reproductive effects of
chlorobenzene in rats and rabbits. Vapor concentrations were 75, 210, and 590 ppm
(345, 966, or 2,714 mg/m*) 6 hours per day on gestational days 6 through 15 for rats

and 6 through 18 for rabbits. In rats and rabbits, maternal liver weights were elevated, A
and body weights and feed consumption'were decreased in maternal rats, but terato-
genic and enﬁbryOtoxic effects were not observed in the offspring of rats or rabbits. In
a two-generation study by Nair et al. (1987), male and female rats were exposed by
. 50, or 450 ppm. No

adverse effects on reproductive performance or fertility o ‘the, males or females were

inhalation to vapors of chlorobenzene at concentrations of 50;

An inhalation study with dogs indicated b of the epithelial tissue in the

seminiferous tubules in two of four-’"‘dé' 02 mg/L chlorobenzene vapor for
osures. This effect was not seen in
SImllar]y exposed dogs at the _corice -, .. ‘of 1.47 mg/L (Monsanto, 1978).
Although no chlomben 2ne chronic toxicity studies with sé]twater test species were
found, chronic values f 4:‘::_r1dhlorobenzene and 1,2,4,5-tetrachlorobenzene were
determined to be 222 and 29:pg/L respectlvely, for sheepshead minnows (ASTER,

- 1992).

6.2.7 Chloroform

Chloroform is a CNS depressant that is toxic to the liver and kidneys, and carcinogenic

in laboratory animals (BEIA, 1989).
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.' 6.2.7.1 Acute Effects

The aéute toxicity of ch]ofoform in laboratory animals depends upon species, strain,
and sex. Oral LD,, values ranged from 36 to 1,400 mg/kg in the mouse to 900 to
2,000 mg/kg in the rat (RTECS, 1984; Perwak et al., 1980). Oral LDy, values in male
mice varied from 120 mg/kg in DBA/2J mice to 490 mg/kg in C57BL/6J mice. LCs,
values of 8,000 ppm ¢ 4 hdurs, 20,000 ppm e 2 hours, and 35,000 ppm e 4 hours have
“been recorded for the rat, guinea pig, and ‘cat, respcctivciy (RTECS, 1984).

‘The 96-hour acute LC;, chloroform concentration for p

shrimp(Penaeus duorarum)
has been determined to be 81.5 mg/L (EPA, 1980d |

6.2.7.2 Sub-Acute and Chronic Effects”

The primary target organs of chron: chlgrofor posure are the kidney and liver. In

s were exposed to chloroform vapors

7 hours pef day, 5 days _per:f%wce-: for'6 moriths. Toxic effects, which were dose- and

species-dependent, includ

ease kidney weight, degeneration of liver, decreased
body weight, and chai ung. '

AReprodﬁctive studies of chlo'rroform‘have given mixed results. thwetz et ‘al. (1974)
observed dose-dependent reproductive toxicity in rats exposed to chloroform vapors of
30,100 or 300 ppm, 7 hours daily on days 6 to 15 of gestation. At 100 ppm, chloroform
caused a significant incidence of tail absence or shortening, imperforate anus, subcuta-
neous edema, missing ribs, and delayed ossification of sternebrae. At 300 ppm, a de-
crease in conception rate and a high incidence of fetal resorption were observed.
Other studies, however, have obtained negative reproductive results in inhalation or

gavage studies in rats, rabbits, and mice (BEIA, 1989).
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' 6.2.8 1,2-Dichloroethane

High vapor concentrations of 1,2-DCA can produce irritation of the eyes, nose, and
throat (BEIA, 1989). Ingestlon or inhalation of the compound can cause CNS depres-

sion and systemic mjury to the liver, kldneys and lungs. 1,2-DCA is also carcmogeme

- in laboratory animals.

6.2.8.1 Acute Effects

(ASTER, 1992) for the sheep_ ea minnow. The 96-hour LCs, is between 126 and
226 mg/L (ASTER, 1992 '
for sand shrimp.(Crong 1'g ng
(Verschueren, 1983). An

3 and:;96 hour acute LC,, concentrations of 1,2-DCA
Zwere determined to be 75 and 65 mg/L, respectively
f 185 mg/L for an exposure of 1 hour was determined

for the goby (Gobius minuni;i a saltwater fish.

Acute 96-hour EC;, concentrations for the saltwater alga (Skeletonema costatum) were

found to exceed 433 mg/L for both Chlorophyll A and cell numbers (ASTER, 1992).

6.2.8.2 Sub-Acute and Chronic Effects

Chronic exposure to chloroform vapor can result in systemic toxicity and death.
Heppel et al. (1946) exposed various animals 7 hours per day, 5 days a week to .

- 1L2-DCA vapor concentrations ranging from 100 to 1,000 ppm.  Pathological
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- examination showed pulmonary congestion, renal tubular degeneration, fatty degenera-
tion of the liver, and, less commonly, necrosis and hemorrhage of the adrenal cortex

and fatty infiltration of the myocardium.

Althoughbp]acental transfer of 1,2-DCA appears to occur (BEIA, 1989), reproductive
studies have given mixed results concerning the embryotoxic, fetotoxic, teratogenic, and -

maternal toxicity of 1,2-DCA. Litter size, birth weight, and peri- and postnatal survival

were reduced significantly in rats exposed -to 1,2-DCA vapor#at a concentration of

14 ppm for 4 hours per day for 6 months (Vozoy_aya, 1974): Maternal fertility was

decreased, and the estrous cycle was lengthened. N mibryatoxicity, fetotoxicity, or

malformations, however, were observed in rats exposed tc

sn'thOugh severe maternal toxicity

effects on the reproductive capacity of the’

offspring were noted.

6.2.9 Ethylbenzene

Ethylbenzene is primarily an irritant to the skin, eyes, and upper respiratory tract

(BEIA, 1989). Systemic effects include CNS depression and edema and hemorrhage of
the lung.

6.2.9.1 Acute Effects

The oral LDy, of ethylbenzehe in rats is 3,500 mg/kg; dermal LD, values of 500 mg/kg
and 17,800 mg/kg have been reported (BEIA, 1989).
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The acute LC,, for ethylbenzene in saltwater shrimps (Mysidopsis bahia and Cragon
franczsconum) are 87.6 and 3.7 mg/L, respectlvely The 24-hour LCqqs for grass shrimp
(Palaemonetes pugzo) adults and larvae were determined to be 14.4 and 10.2 mg/L, re-
spectively (ASTER, 1992). The 96-hour LCs, for the market crab was found to be
13.0 mg/L (Caldwell and Mallon, 1977, as cited iﬁ Ballou et al., 1985). In other 96-hour
acute toxicity tests with bay shrimp »ah LCs, value of 0.49 was determined (EPA, 1980f).
The Pacific oyster had a much greater LCs, at 1,030 mg/L (ASTER, 1992).

Two saltwater fish spécies have been teéted in the laboratory. sultiﬁg in 96-hour LCy,

produced no effects in any of the animals tested except for a slight increase in liver and

kidney weights of rats (Wolf et al., 1956). No effects on the bone marrow were ob--

served.

Maternal toxicity in rats but not rabbits was obséwed by Hardin et al. (1981) at an
exposure level of 1,000 ppm ethylbenzene for 6 to 7 hours daily. Ungvary and Tatrai
(1985) observed dose-dependent embryo toxicity in rats, mice, and rabbits. Some ef-
- fects included maternal toxicity, an increase in post-implantation loss, and skeletal

retardation in rats (600, 1,200, and 2,400 mg/m®); uropoietic anomalies in mice

100101A7.SFO , 6-29



'_ (500 mg/m"’); and abortion, fetal resorption, and maternal death in rabbits
(1,000 mg/m®).

Sublethal effects of excess mucous production in the manila clam (Tapes semidecussata)
were determined at an ethylbenzene concentration of 0.08 ng/L (Nimes and Benville,

1979, as cited by Ballou et al., 1985).

6.2.10 | Toluene

Inhalation appears to be the most frecjuent and mo
toluene (BEIA, 1989). The main toxic effects are’

exposure, toluene can cause narcosis and death.

=ﬁorta‘migtfi*gute of exposure to
“upon.the CNS..-At high levels of

6.2.10.1 Acute Toxicity

‘ .an:diizdermal exposure are also possible. The oral
TECS, 1984). Dermal LDy, values of 12,100 and -
for the rabbit (Clayton, 1981; RTECS, 1984).

The reported acute toxicity values of toluene to saltwater crustaceans include 96-hour
LCsps of 3.7 mg/L (bay shrimp), 9.5 mg/L (grass shrimp larvae, Paleomoneles pugio),
28 mg/L. (Stage I—market crab larvae), and 56.3 mg/L (rﬁysid shrimp, Mysidopsis bahia)
(ASTER, 1992). Other acute toxicity studies with crustaceans have determined 24-hour

LCS'0 values for the. saltwater copepod (Nitocra spinipes) to range between 24.2 and
74.2 mg/L (ASTER, 1992). |

The Pacific oyster is reported to have an acute LC,, concentration of 1,050 mg/L for

toluene (ASTER, 1992). For saltwater fish species acute LCs, concentrations of
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6.3 mg/L for striped bass and greater than 277 and less than 485 mg/L for sheepshead
minnows have been reported (ASTER, 1992). Other fish acute toxiéity results include
an LC,, of 5.5 mg/L for coho salmon (EPA, 1992g). However, other researchers found
_no mortality to coho salmon at toluene concentrations up to 10 mg/L for 96 hours

(Morrow, 1974, as cited by Verschueren, 1983).

6.2.10.2 Sub-Acute and Chronic Effects

After chronic oral exposure to toluene, species- and dolse‘f;-dépcndent eff¢cts may be

observed on the liver, kidney, heart (increased weig] (pégfosis), and urinary

_b]adderv(hemorrhage) (BEIA, 1989). Similar ~g£fé s are, obsef:\'iﬁcfé'after inhalation.

Studies in which toluene has been administered b

have shown that toluene can elicit teratog

and considered it teratogenic at that level because of a significant shift in the fetal rib
profile. A
Following oral expogﬁ s doses of 0.3, 0.5, 6_r 1.0 ml/kg, embryonic lethality
was observed, and fetal weig s‘were reduced at the two higher doses (Nawrot and
Staples, 1980). A significant increase in the incidence of cleft palate occurred at the

1.0 ml/kg level.

In chronic sublethal toxicity tests with Manila clam, Pacific oyster, and California mussel _
- (Myuilis californianus) effect concentrations of ],.3" 3.1, and 100.0 mg/L. were determined
for those species, respectively (Légone, 1974, Nuﬁes and Benville, 1979; and Sabrurin
‘and Tullis, 1981, all as cited in Ballou et al., 1985).
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Additionally, in studies with coho salmon after 1 hour of exposure to 1.65 mg/L of
toluene, young fry demonstrated avoidance to the toxicant and at 40 days demonstrated

reduced growth at 1.41 mg/L toluene (ASTER, 1992).

Algal test speciesvhave reported ECSOS or demonstrated effects at from 8.0 mg/L (for
reduction of gro.w.th pofential in the alga (Skeletonema costatum) to greater than
433 mg/L (for reduction in Chlorophyll A in the same species) (ASTER, 1992). Other
algal tests have reported nonlethal effects ranging from 10 mg/L, for the reduction of

. photosynthesis in the kelp (Macrocysti's pyrifera) to 10 mg/L for growth potential

inhibition for the algal species: = Cricosphaera carte Dmﬁliglla tertiolecta, and

- Amphidinium carteri (ASTER, 1992).

6.2.11 Xylene | | |

Xylene exposure produces a narcotic effect on thé CNS and has variable effects on the

liver and kidneys (BEIA, 198

Xylene does not cause myelotoxic
6.2.11.1 Acute Effeci

An LCq; value of 500 ppm ¢ 4-hour and oral LD, value of 4,300 mg/kg have been
reported for rats (RTECS, 1984). An LCq, value in cortunix quail has been reported to
be >20,000 mg/kg (Hill and Camardese, 1986).

Acute 96-hour LC,, o-xylene 'concen_trations of 7.4 mg/L, and 12.0 mg/L have been de-
termined for grass shrimp larvae and market crab larvae, respectively (Caldwell and
Mallon, 1977, and Tatum et al, 1978, as cited in Ballou et al.,, 1985). The m-xylene
96-hour acute LCs, for market crab was determined to be 12.0 mg/L (Verschueren,
1983). Bay shrimp V96-hour acute LC,, values for o-xylene, m-xylene, and p-xylene were
- determined to be 1.3, 3.7, and 2.0 mg/L, respectively (Verschueren, 1983).
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For fish Specieé, the striped bass 96-hour acute LCs, values for o-xylene, m-xylerie, and
p-xylene - were found to be 11.0 mg/l, 92 mg/l, and 2.0 mg/L, respectively
(Verschueren, 1983). In acute toxicity studies with young coho salmon, concentrations

of up to 10 mg/L of o-xylene produced no mortality after 96 hours of exposure.
6.2.11.2 Sub-Acute and Chronic Effects

Animal laboratory studies indicate that xylene has a relatively low: toxicity over the long

term (BEIA, 1989). Some effects on the central nervous‘system may occur (such as

posed to xylene mixtures

significant in mice at 1,000 mgf . The

bits, causing death, aborti I resorption. In rats, skeletal retardation was found

rbed embryos were found at 3,400 mg/m”>.

at 250 mg/m®, and dead & ré

Following oral xy]éne exposure to mice, Marks et al. (1982) found no effects in either .

the dams or the fetuses at 520 or 1,030 mg/kg/day. However, doses of 2,060, 2,580, - -

3,100, and 4,130 mg/kg/day decreased fetal weights significantly and increased fetal
malformations; cleft palates was the major malformation noted. Nawrot and Staples

(1980) also noted a dose-dependent increase in cleft palates in mice exposed orally to

xylenes.

The lowest concentration where sublethal development effects were demonstrated to

Pacific oysters were determined to be 3.1 mg/L (xylenes), 1.22 mg/L (m-xylene), and
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0.359 mg/L. (for both o-xylene and p-xylene) (Legone, 1974, as cited by Ballou et al,,

-1985). Additionally, increased mucous production in Manila clams was found at an

-xylene concentration of 0. 13 mg/L (Nunes and Benwl]e 1979, as cited by Ballou et
1985) '

6.3 Bioaccumulation Potential

The term bloaccumu]atlon can be defined as the uptake and a cumulatlon of chemicals

called biomagnificatio

A standard technique fo ‘}rep* ting the potential for a chemical to bioconcentrate

within an aquatic organism is ‘the bioconcentration factor (BCF). The steady-state BCF

is defined as the ratio of the concentration of a chemical in the tissues of an aquatic
| organism to the concentration. of that chemical in water. This factor then prbvides a
relative measure of the potential for a specific chemical to accumulate within an

organism and its hazard to that and other exposed organisms.

Of the identified chemicals of concern, DDT, DDE, and DDD have the highest poten-
tial to bioaccumulate (Table 5-1, Appendix A). These compounds are nearly insoluble
in water, undergo limited breakdown in the natural environment, and are highly

lipophilic. DDT and its metabolites undergo all three processes of bioaccumulation,
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' bioconcentration, and 'biom'agnification. Because lindane and BHC are more water
soluble and less stable in the environment, the potential for these compounds to
- bioaccumulate is less than that of DDT and its metabolites. On the other hand,
benzene, chlorobenzene, chloroform, 1,2-dichloroethane, ethylbenzene, toluene, and the

xylenes have little or no tendency to bioaccumulate.

6.3.1 DDT, DDE, and DDD

- DDT and its metabolites have a very high potential to biocdncentrate in aquatlc plants
and animals (Append1x A). For example, the BCF of P DbT in mussels can reach values
~as high as 690,000 (Reish et al., 1978). The BCF # DDI
~ (Callahan, 1979), and the BCF of DDD in oysters
~ The BCF of DDT in curly leaf pondwee ‘

" BCF of DDE and DDD in algae is 2,720 a

in mosqu;to larvae is 59,000
47,900 (Zaroogian et al., 1985).

Earthworms can accumulate .

source of contamination

The declining parts of the curve fit
experlmental decay equations reasonably well. This estimate of persistence was
considered ‘relevant to assessment of DDT at low or moderate concentrations in

relatively undisturbed soils in temperate climates.

DDE has a high bioaccumulation potential in avian s‘pecies. In a study by Dieter
(1974), coturnix qﬁail were fed 5, 25,-and 100 mg/kg DDE dry weight in their diet for
12 weeks. DDE accumulated up to fourfold higher in the carcasses and livers than -
those in the diets. After féeding at the same dietary levels for 7 weeks, DDE liver

residues in starlings were threefold higher than the concentrations fed daily (Dieter,
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' 1975). Porter and Wiemeyer (1972) studied DDE in the diet of the American kestrel.
Fourteen birds were fed 2.8 mg/kg dietary DDE for several months. In two birds that _
died after 14 and ‘16 months of feeding, the brain DDE residues were 301 and
218 mg/kg. -

" 6.3.2 BHC and Lindane

Lindane is much less readily bioaccﬁmulated than DDT by blrds (Stickel, 1973). Be-

) in tﬁe-:sﬁﬁlumbia Basin of

creased, mortality decreased,

BHC is 490 in the sheepshead minnow. The BCF of

1 (Crassostrea virginica) is 218 (Shimmel et al., 1977); in

spectively, while the BCE:
lindane in the American oy
grass shrimp (Pa_Iaenionétes pugio) and pink shrimp (Penaeus duorarum), the BCF of
BHC s 63 and 84,_respéctive]y.

" 6.4 Known Effects in the Study Area

Limited ecological effects data are available for the Montrose drainage area. Informa-
- tion has been gathered from both routine monitoring and specific testing programs.

The area has been recovering over a number of years from the heavy impacts
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associated with-the Dominguez Channel and harbor (discharges. Disease (various
carcinomas and abnormalities) énd parasftism in fish from upper Los Angeles Harbor
have been associated with these discharges. However, the incidence of these problems
' ‘in Los Ange]es Harbor fish, in genvera], has been decreasing since the 19705 (MEC,
1988). It is difficult to assign toxic effects observed in fish or benthic invertebrates in
the Dominguez Channel or Consolidated Slip to specific Montrose-associated chemicals
because the area has been so heaﬁly affected by a variety of dischargesv. In addition,

fish move readily among sites. In comparison, bioaccumulation®information on seden-

documented in migratory birds along the South
Ohlendorf et al., 1978). These and othcrgféiffe

A alffornia Co_ast (EPA, 1975;

as outside the study area are

6.4.1 Toxicity Tests

atio exists for the Consolidated Slip as part of the
fng 1982 (Marine Bioassay Laboratories, 1982). By

do not specifically point to or exclude Montrose

Limited sediment toxi

dredging evaluation cm

chemicals of concern as eleménts of toxicity. The toxicity of various sediment fractions
from the Consolidated Slip is shown in Table 6-5. The sediment was toxic in liquid, -
‘ su'spended particulate, and solid phase tests. The Soli_d and suspended sediment phase
tests are particularly applicable for comparison to Montrose chemicals of concern.
Mysid shrimp, fish, and sea urchins demonstrated toxicity in suspended phase tests,
while mysids and worms showed Solid phase toxicity (although bivalves did not).
Bioaccumulation was tested during the same test series. The bivalve Macoma nasuta
showed some accumulation of metals during a 10-day exposure to the sediments, but no
accumulation of total chlorinated hydrocarbons or PCBs (Marine Bioassay

- Laboratories, 1982).
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' Table 6-5 - S
Consolidated Slip Dredging Project Bioassay Results

v Sediment
: Liquid | Suspended Particulate | Solid
- Test Organism ‘ : Phase Phase = Phase

Acanthomysis sculpta (mysid) - T T T
Citharichthys stigmaeus (fish) T ' T : -
Strongylocentrotus purpuratus (sea urchin) T S T- -
Macoma nasuta (clam) ‘ - NS

I Neanthes arenaceodentata (worm) - T

Notes:

NS = Non-significant result

T = Demonstrated toxicity during test
— = Not tested '

Source: Clark, 1982 . ' L

6.4.2 Benthic Community Struecture

tér]y samples. This "

Los Angeles Harbor station“and 37 to 43 specieé for Outer Los Angeles Harbor, col-

lected as part of the same study (Clark, 1982). The Shannon-Wiener species diversity |
index (H’), also was comparatively low for the Consolidated Slip. The Consolidated
Slip H' ranged from 0.12 to 1.15, the Inner Harbor ranged from 1.46 to 1.86, and the
Quter Harbor ranged from 2.02 to 2.16. Species collected on settling racks displayed
the same general pattern of abundance and diversity, with the Consolidated Slip
showing the greatest evidence of pollution effects (Clark, 1982). These results, taken in
total, indiéat'e that the benthic community of the Consolidated Slip is stressed by
pollution as compared to comparable local sites. The type of pollutant stress cannot be

determined from the community structure information.
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Comparable diversity studies have not been' conducted for the Dominguez Channel
community, although the benthic invertebrate species list (Table 4-1) is similar to that
of the Consolidated Slip (Table 4-4), indicating a similar, moderately pollutant-stressed

benthic community.

6.4.3 Bioaccumulation

California State Mussel Watch data provide some information eri:contaminant bioaccu-
mulation in bivalves transplanted to the Montrose drainag
1982 show contaminant levels for DDT and BHC a
planted California mussels at the Consolidated Shp nd ether 51tes.::further down into
' 'n of Los Angeles and Long

‘ 'nguez Channel as part of a .

Data compiled since

epmpounds in trans- -

the Los Angeles Harbor ship channel and the mal-_:

- Beach Harbors. An additional site was assa

erage mussel tissue values are

Separate study (Young and Heeson, 1974): R

River, Long Beach, and oyal P ns areas (Mearns et al., 1991). The decreasing tota]

DDT values shown on F1g 61 may help explain the relatively high total DDT
observed in the Domingueé 'Channel mussels in 1974 (Table 6-6). BHC data are lim-
ited and do not show as obvious a decrease in bioaccumulation as for DDT, although
recent data are lower than those in the early 1980s (Figure 6-2). Other compounds
from the list of Montrose chemicals of concern were not analyzed as part of the State

Mussel Watch Program.

The potential for bioaccumulation and 'toxic‘ity of many highly water-insoluble
compounds (such as DDT and its metabolites) is greatly affected by the levels of
organic carbon found in sediments where these chemicals are present (Pavlou, 1987;

EPA, 1988). This is because the chemicals are associated. with the organié matrix of
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Table 6-6 '
Mussel Bioaccumulation of DDT and BHC Compounds
in the Dominguez Channel and Consolidated Slip

‘ A , Concentration (pg/kg)
Year ‘Station - Compound | Dry Weight | Wet Weight | Lipid Weight
11974° - |Dominguez - Total DDT |- - 260 -
- |Channel ' A : , ‘
1987-1990° |Consolidated Total DDT 479 19 10,829
Slip averages o,p’-DDD 566
: p,p-DDD - 2,720
o,p-DDE 852
p,p-DDE 5,339
p,p-DDMS 551°¢
p,p-DDMU 641
o,p-DDT ND
p,p-DDT . 527
alpha-BHC . - 30¢
beta-BHC - ND
delta-BHC - ND
gamma-BHC - | 71¢

[*From Young and Heeson, 1974: _
*California Mussel Watch Data, Prelimin:
1988 value only.

41987-88 value only. -

ports, 1987-88, 1988-89, 1989-90.

ND = Nondetectaﬁié
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the sediment particles; they are therefore less likely to be present in the water column
and are less bioavailable from ingested sediments. For these reasons, an equilibrium
partitioning épproach to bioaccumulation pofen’tia] that takes the organic carbon
content of sediments into account appears to be the preferred method for asseséing
: poiential effects of contaminants of concern in the study area. However, very little
data for organic carbon content is available for sediments in the study area (see
Section 7.1.2). |
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risks to receptors in the study area. “The risk characteriza ‘10

Section 7

Preliminary Risk Chaljacteriz‘ation‘

7.1 EliVironmen‘tal' Contaminant Concentrations

The following sections compare available contaminant concentration data for surface -

water, sedlments and soil from the study area to available. cr_ ria, and characterize

is greatly limited by the
lack of available data. |
7.1.1 Surface Water

Contaminant concentrations in surface om™“1985 to 1990, as reported in the

STORET data base are used to assess ri aquatic receptors. Within the data

water data. Max1mum Q erved: oncentranons of DDT in surface water have exceeded

marine aquatic life criteri :__(Table': 7-1). The maximum DDT concentration for the

Torrance Lateral exceede: tnarme aquatic life acute criteria by nearly 3 times, and

-the chronic criteria by 100 tlmes

DDT and BHC have not been detected in the Dominguez Channel near Vermont

Avenue since 1985; information on the detection limit is available. Other areas of the

Channel have not been sampled. Because DDT and BHC were not detected in the
Dominguez Channel only the analytical detection limits can be compared to acute and

chronic exposure criteria. The detection limit for DDT was typically 0.1 ug/L, near the

‘acute criterion (0.13 ug/L) and 100 times the chronic criterion of 0.001 ug/L

(Table 7-1). The detection limits ranged as high as 2.0 ug/L, which exceeds the acute

and chronic criteria- by approximately 20 and 2,000 times, respectively. The maximum
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_observed BHC concentration in Dominguez Channel (0.1 ug/L) also was . near the
marine acute criterion (0.16 ug/L).. For most of the reported results, BHC was not
detected, detection 11m1_t5 were typlcally 0.05 ug/L, below the acute and chronic criteria,

but rénged to 2.0 ug/L, above the acute and chronic criteria.

Table 7-1
STORET Maximum Waterbome Concentrations (ug/L) of DDT and BHC
Compared to Acute and Chronic Exposure Criteria for Marme Organisms

| i Observed|  Criterion Observed Criterion
Location Max. | Acute * 1 Acute | Chronic
0.16 | 0.16°

Torrance Lateral at Main - 0.32 0.13
Street '

Dominguez Channel

<2.0° | 0.13 0.16 | 0.16°

Table 6-1. ;
‘Detected on 1/9/89; max1mum detect;on 11 <0.5 y,g/L on 7/11/90. -

A detection limit was <0.1 ug/L.
*Detected at "Upstream of Ver ’ ion limi

<2.0 ug/L on 10/15/86, at Veri

- Other contaminants

fore, risks associated wi
7.1.2 Sediment

Maximum observed concentrations of 'DDT in sediments from various portions of the
drainage system are shown in Table 7-2. These values cannot be evaluated directly by
comparison to standards or criteria because none have been promulgated, although
criteria based on carbon or organic carbon content of the sediments have been
suggested (Section 6.1.1 and Table 6-2). However, only three values for TOC are

available from the drainage system.
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Table 7-2
Maximum Concentratnons (ng/kg) of Total DDT in Sedlments
Compared to NOAA Effects Range Concentrations as Determined by
the National Status and Trends Program

Location | Effects Levels®
and Source . Observed 'ER-L ER-M
Kenwood Drain o '
H+A 1990 87,000 3.0 - 350
Torrance Lateral . '
H+A 1990 1,200 3.0 350
Dominguez Channel _
H+A, 1990 - 13,000 350
E&E, 1991 364° 350
{|Consolidated Slip |
H+A, 1990 410 350
Clark, 1982 227 350

*See Section 6.1.3
bIncludmg 84 ug DDT/kg, 130 ug DDE/kg,

-ConsolvidatedFSlip (from Soule and
ful because it is from 1978. It appears likely

that sediment characgf rigtics and, d5 tribution have changed 51gn1f1cantly since then, due

to storm events and Tan, ort of sediments in the study area. The maximum

observed DDT concentrations; as measured in sediments at the various locations, can
be compared to the NOAAveffects range levels for total DDT from Table 6-4
(Table 7-2). All maxirmum observed concentrations for DDT are far.greater than the .
ER-L concentrations, usually by several orders of magnitude, and they also usually

 exceed the ER-M concentrations for total DDT.

The concentration of DDT and metabolites at two stations in the Dominguez Channel
(H+A, 1990) can be normalized for ofganic carbon content and compared to the
suggested sediment criteria (Table 7-3). Concentrations of DDT in both samples are
far gfeater than the "safe level" for chronic exposure (Pavlou, 1987) and the mean

criterion suggested by EPA (EPA, 1988). DDT concentration in sample T-6A is about
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five times the level considered safe for acute exposure of aquatic life, and the
The DDD
concentration in sample T-6A is near the maximum safe level for acute exposure but

A chronic levels have not been estabhshed for DDD or DDE.

concentration in- sample T-9C is near the suggested safe acute limit.

Table 7-3
Concentratlons of DDT and Metabolites (mg/kg C) in Two Sediment Samples from
Dominguez Channel Compared to Suggested Sediment Criteria

‘Pavlou, 1987

Sample Concentration® Sediment "Safe" Level®
Chemical - T-6A - T-9C Mean Crite '051 * Chronic
DDT 118 13.3 0.16.
DDE 71.4 16.2 -
DDD 286 50 -
1*H + A, 1988.
EPA, 1988

DDE and DDD as well

- separately to the effe

: Table 7-4
Concentratlons of DDT and Metabolites (pg/L) in Dommguez Channel
Sediments Compared to NS&T Program Effects Levels

_ - Effects Levels
Chemical Observed® ER-L ER-M
p.p-DDT 84 1.0 7.0
p;p-DDE 130 2.0 15.0
p,p-DDD - 150 2.0 20.0
E&E, 1991

The observed concentrations of each contaminant were much higher than the corre-

sponding ER-L and ER-M effects levels. Thus, based on these reported effgcts levels,
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sediment toxicity to benthic organisms may be expected to occur in the Dominguez

Channel and upstream areas nearer the Montrose site.
7.1.3 Soils
Concentrations of DDT. in soils within 0.75 miles of the Montrose site frequently

exceeded 10 mg/kg and ranged up to 98 mg/kg (see Section 3.2.2.3). . Background |

concentrations were 1.5 mg/kg or less. Although numerical tena for risk assessment

are not available, bioaccumulation of DDT (and particu rly DE) into the terrestrial

food webs can be expected to occur. For example, ttie average ratios of residues in

earthworms to those in soil for total DDT were

10:1 (Beyer and Gish, 1980).

N

nd for DDEthe ratio was about

Other studies also have clearly demonstrated the mulation and long-term persis-

- tence of DDT and its metabolite er strral el osystems (EPA 1975) Typlcal food

and mammals. ©
but DDT concentrati rrélated to earthworm mortality at a Superfund

. 1991) In addition, the worms containing DDT

residues can serve as a 1gn1frcant source of exposure for terrestrial consumer or-

ganisms.

- Typical degradation curves for DDT in soil show half-life values ranging from several
 years to a decade or more (EPA, 1975). The major DDT metabolite in soil, under
normal conditions of aeration, is DDE (which tends to bioaccumulate more readily than
DDT as discussed above). Long-term disappearance rates are very difficult to predict,
however, because a large number of factors can affect soil persistence. While average
levels of DDT are expected to decline slowly, the ratio of DDE to DDT can be ex-

pected to increase.
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Half-times for reduction of DDE concentfatioﬁs in earthworms were about 5.7 years
following application of DDT to expefimental plots and moﬁitoring for 20 years (Beyer
and Krynitsky, 1989). This estimate of persistence was considered typical for low or
moderate concenffatiohs in relatively undisturbed soils (i.e., nontilled) in temperate

climates. Thus, from those investigations long-term persistence of -DDT and

metabolites can be expected in the study area soils.

7;2 Contaminant Concentrations i

No data are available for direct assessment of e¢onta inant concentrations in biota

associated with the Montrose study area. Althdu ake and bioaccumulation is

likely to occur in aquatic and terrestrial organisms no d; a.were available to assess the

- occurrance and the significance of contaminant ongentrations in plants or animals to

those organisms or their consumers.

ingtiéz Channel and Consolidated Slip may be

_jflhtionship developed for Los Angeles area fish
:1.7 ratio for sediment DDE (standardized to total
organic carbon content) to fis DT '(standardized to fish lipid levels). The ratio ap-
pears to be valid over a widweE cgncentration range for Los Angeles Harbor environment
bottom fish and could be used to predict Montrose drainage area bioaccumulation
effects in areas. where the sediment has been adequately characterized for total organic
carbon and DDT. However, only three values for TOC in sediment were available;
one was for the Consolidated Slip in 1978 (Soule and Oguri, 1980), and two were for
the Dominguez Channel (H+A, 1990). -

The scdiment TOC values were used with sediment DDT (assumed approximately

equivalent to DDE) to estimate fish DDT concentrations (standardized to lipid) for the

Dominguez Chanhel_and'Conso]idated Slip. A fish muscle lipid level of 1 percent was
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used for the standardization, as developed from fish muscle lipid levels of Los Angeles

harbor fish quantified by Gossett et al. (1983).

The predicted fish muscle DDT levels ranged from 7.89 mg/kg and 135 mg/kg wet
: welght for the Dominguez Channel to 0. 42 mg/kg for the Consolidated Shp The pre-
dicted Consohdated Shp fish DDT concentration (0.42 mg/kg DDT) falls within the
mid-range for Los Angeles Harbor fish muscle (0.12 to 0.83 mg/kg DDT) measured by
' ‘the 1:1.7 sediment:fish

Mearns et al. (1991),'ihdicating the general predictive ability
ratio.
The predicted Dominguez Chaﬁnel tish DDT Val s overlap with“the levels measured

for fish near the Los Angeles County Sanitatior Dtstrlct marine outfalls during the

should be possible if futufe ﬁ;ple sediment from the Dominguez Channel and

Consolidated Slip are concdrrently analyzed for TOC and contaminant concentrations.
The EPA is conducting studies to assess the bioaccumulation potential and associated
toxicity of DDT and related Cdntaminants in sediments at a harbor site in Richmond,
_California (Lincoft, 1992). Those estimates, or a]terhatively, direct measurement of
contaminant concentrations in invertebrates and fish at the Montrose site, are needcd

to assess risks to aquatic and semi-aquatic receptors.
- DDE concentrations of only a few mg/kg in the diet of sensitive bird species can cause

significant reductions in reproductive success (see Section 6 and Appendix B). Concen-

trations of that magnitude could be expected to occur in food-chain biota near the -
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Montrose property. - However, the areal extent of soil DDT concentrations sufficiently

elevated to cause significant bioaccumulation is not known.

-Based on a DDE bioaccumulation ratio of 10:1 (earthworms:soil) earthworms hvmg in
soils in the vicinity of the Montrose property could potentlally contain average DDE
concentrations near 100 mg/kg in some areas (based on an approximate average of

10 mg/kg of DDE in soils, as determined from available data).

7.3 Toxicity Test Resul

Sediments collected from the Consolidated Slip for, evaluation of a proposed dredging
project (Marine Bioassay Laboratories, '- |
organisms, including mysid shrimp, fish,
However, the cause of those toxi
 toxicity results are available.
The EPA is conductis toxicity of Richmond Harbor sediments to

aquatic organisms (LI f, 1992). Because the contaminants of concern and the type

of setting are the same, th ‘:;:finﬁ"ngs of those studies should be useful for assessment of

the Dofnihguez Channel ahd Consolidated Slip sediments. The primary organisms
expo_sed to contaminated sediments in both the Richmond Harbor and Montrose study
areas are marine/estuarine species. Results of the Richmond Harbor toxicity tests will .
relate effects in test organisms to the TOC and contaminant concentrations in
sediments. However, because so few data for organic carbon are available for
sediments in the Dominguei Channel and Consolidated Slip, and current contaminant
concentrations are not known, additional sampling will be required for toxicity

assessment. near the Montrose property.
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7.4 Receptor Populations

The available information indicates that aquatic, semi-aquatic, and terrestrial animals
‘are present in areas where they are exposed to contaminated media, as described in
Sections 3 and 4. Thus, expdsure pathways for ecological receptors (described in
Section 5) are expected to .be _complete;-vhowever,‘ current levels of exposure are not

known because recent sediment and biota sampling have not been conducted).

Within portions of the surface drainage pathway, the

108t Significant- exposures for

aquatic organisms are expected to be at the conﬂuence of the To rance Lateral with

the Dommguez Channel and in the Consohdated SHF Wlthm thos .areas, the greatest

exposures to receptor organisms can be exp cted” from accumulated sediments

containing DDT and its metabolites.

Previous studies have provided limit
and macro-invertebrates populg )

in the Consolidated Slip | 2 A]though the aquatic fauna in the Dominguez

Channel near the Torfarnce “Lateral ha e not been characterized, fish and benthic

invertebrates are expe ed to '-present Semi-aquatic. birds that feed on those

organisms were observed: oragmg in this area during the reconnaissance surveys

(especially in February). lThese birds’ behavior indicates that food organisms are
present. Similarly, the presence and foraging behavior of semi-aquatic birds in the
Consolidated Slip indtcate that fish and aquatic invertebrates do also occur there,
although species cemposition is unknown in detail. All of the semi-aquatic bird species
observed in the Dominguez Channel are protected by the Migratory Bird Treaty Act,

and the cormorant is a California species of special concern.
No information was available concerning terrestrial invertebrates in downwind areas

from the site, and those animals were not surveyed during the site visits. However,

earthworms and arthropods (insects, spiders, etc.) are widely distributed, and these
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organisms can be expected to bioaccumulate DDT and its metabolites in that eco-
_ systerh. Ingestion of terrestrial organisms or soil would result in exposure of verte-
brates (amphibians, reptiles, birds, and mammals) living in the vicinity of the site. The
extent ref »biQaccumu]dij_n of contaminants by terrestrial invertebrates is not known,
although those living within 0.75 mile of the site could be expected to contain DDT and

metabolites at potentlally harmful concentrations (see 7.1 above). Soil contamination

levels beyond 0.75 mile are not known.
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Section 8

Conclusions and Limitations

8.1 Conclusions

The available information leads to several conclusions concerning risks to ecological

receptors in the study area:"

100101B3.SFO

The Montrose property is a source of ¢

Channel an

gsbiidated_ Slip) include aquatic invertebrates, fish, and

semi-aquatic birds. These species are exposed to contaminants in the
sediments and surface water through ingestion and dermal contact that

can result in toxic effects and bioaccumulation of chemicals.

Waterborne concentrations of DDT have exceeded water quality criteria
in the Torrance Lateral. Maximum observed concentrations of DDT and
BHC in the Dominguez Channel and -Consolidatgd Slip cannot be
evaluated because the detectibn limits were at or above the acute and
chronic criterion for those chemicals (and because water solubility is very

low).
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«  Concentrations of DDT, DDE, and DDD in sediments at the intersection
of the Dominguez Channel and Torrance Lateral exceed levels associated
with reported adverse effects in biota or those that have been suggested

as sediment criteria.

«  Contaminant concentrations have not been measured in biota from the
surface drainage systems, but bioaccumulation of DDT and metabolites

by aquatic invertebrates and fish is expected to reach levels causing ad-

verse effects in fish and birds consuming them: ":B;:ibaccurnu]ation of other

and sedimént

8.2 Limitations
The data on the nature and extent of contamination by the Montrose chemicals of

concern and the information on present populdtions of receptor organisms in the

Dominguez Channel, the Consolidated Slip, and downwind areas from the site are
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inadequate to assess the present ecological risk. Lack of current information on the

following topics limits the completeness of the risk assessment:

100101B3.SFO

Current distribution and vc"hemical characteristiés’ of surface water and
sediments in the Kenwood Drain, Torrance Lateral, Dominguez Chanﬁel,
and Consolidated Slip are not known. Heavy rainfall and consequent
stormwater flows through the Dominguez Channel may have greatly

altered areas of sediment accumulation. There is very limited

information on TOC content of the sediments (only two samples in the
recent past), and TOC information is

bioaccumulation. . Contaminant profiles iri

been altered by stormwater flows dur g hejgsmost recent winter (1992)

storms.

om Los Angeles Harbor studies. Similarly, terrestrial receptors
have not bés eyed in sufficient detail to characterize their exposure
risks. At presént, it is impossible to accurately assign levels of risks for

the invertebrates, fish, amphibians, birds, and mammals of these

environments.

- Sediment toxicity information is lacking for the Dominguez Channel

sediment and needs to be updated for the Consolidated Slip to assess

current conditions.
Recent bioaccumulation data are lacking for all Montrose chemicals of
concern, especially in the areas most likely to be affected. Available data -

suggest that significant bioaccumulation can be expected, but the data are

83
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~ longer ago.

It is unclear whether acetone should b

inadequate for estimating concentrations and exposures in aquatic or

terrestrial areas.

Waterborhc‘ concentrations of contaminants of concern (especially DDT
and metabolites plus BHC) have not been well characterized.' STORET

data base results  were highly variable and sample locations limited.

_Concentrations‘may also be différent than those measured 5 yea'rs or

onsideréd a contaminant of

i be a contaminant

concern or a laboratory contaminant,

etone woul

of ecological concern:

ater, soil/sediment, or air could be toxic to
However, current data are insufficient to

iclude whether it is a contaminant of concern.
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Section 9

Recommendations for Further Studies

The following studies are recommended to address the limitations of the risk assess-

ment:

100101B4.SFO

Distribution of sediments within the surface drainage system should be

surveyed to determine current distribution

Sediments should be concurrently apalyzed or contaminants of concern,

grain size, and TOC content.. This data tmay be adequate for assessment

DDT and its metabolites in aquatic

organism j :sg':sed through the tissue ana]ySis of benthic

invertegfi':é: (especially benthic-feeding and demersal species, if
present) in th A:_ni:inguez Channel. Resident species (i.e., less mobile)
would be the preferred indicator organisms. The area of greatest need
for sampling is in the vicinity of Torrance Lateral. Contaminant concen-
trations should be cdmpared to values predicted using the -Richmond

Harbor relationships.

Bioaccumulation studies with mussels should continue in the Consolidated

' Slip and should be supplemented by measurements from several locations

in the Dominguez Channel.
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- and in-faunal or epibenthic invertebrate

‘The aquatic communities of the Dominguez Channel and Consolidated

Slip should be studied over a l-year period to identify population levels,

- seasonal trends, and food web linkages, partiéularly linkages that lead to

‘aquatic birds. Our initial assessment of toxicity'to aquatic organisms in

the Montrose drainage system is based on established toxicity information
for marine organisms and the estimated degree of exposure of the local

populations. Exposure pathways are estimated based on a general

- knowledge of the food web and species observed:during two field sur-

veys. The pathways of most concern are those from sessile, detritivorous,

uch,_ds_are found in the

1y invertebrates or

Dominguez Chanriel and Consolidated Slip, to pred

fish, and eventually from either of tho wo:toutes to larger fish or birds

n, or filter feeders. Figures 5-1

have not yet been ablished by field observation and collections.

Concentrations:of contaminants of concern should be measured in sur-
face water during dry-season and wet-sea_sbn periods, especially in the

areas where ambient water quality criteria were exceeded. Special care

~ should be used to determine whether acetone occurs in the water or it is

an analytical laboratory contaminant.

Concentrations of DDT and its metabolites should be measured in earth-
worms from areas where elevated concentrations were found in surface
soils (within a 1-mile radius of the Montrose property) and higher trophic

level é'onsumcrs may be exposed by consuming the worms. Toxic effects
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of the contaminants of concern should be tested with,earthwo'rms, as

described by Callahan et al. (1991).

DDT and metabolites should be measured in near-surface soils in open
areas farther downwind from the Montrose "prope_rty (such as the .
Dominguez Golf Course) to assess the potential significance of
bioaccumulation by earthworms (and transfer through terrestrial food _'

webs).
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Appendix A

Bioconcentration Factors for Aquatic Organisms

" Chemical Species BCF Reference
DDT Snails (Cipangopaludina japonica) 3,660 [1]-34,500 [2] |[1] Verscheuren, 1983,
: i [2] Metcalf et al.. 1973.
Mussels (Myrilus edulis) 4,550 [3}-690,000 [4] }{3] Geyer et al., 1982.
' (4] Reish et al., 1978.
Oysters (Crassostrea virginica) 700 - 70.000 - [Verscheuren. 1983.
Coontail (Ceratophyllum demersum) 1,950 Eberhardt et al., 1971.
{30-day exposure)
Cladophora sp. [30-day exposure] 21,580 Eberhardt et al., 1971
Duckweed (Lemna minor) 1,210 Eberhardt et al., 1971.
[30-day exposure] o . -
Water milfoil (Myriophyllum) 1,870 -,jtﬁberhardl et al, 1971.
{30-day exposure} .
Curly leaf pondweed (Potammogeton crispus)|14,280 berhardt et al., 1971.
[30-day exposure]
Narrow leaf pondweed (Potamogeton follo- Eberl _m'el al., 1971.
sus) [30-day exposure] . .
Sago pondweed (Potamnogeion pectinatus Eberhardt et al., 1971.
{30-day exposure] . - .
Bur reed (Sparganium eurycarpum Eberhardt et al., 1971.
[30-day exposure]
Bladderwort (Utricularia vulgaris) Eberhardt et al., 1971.
[30-day exposure]
Crayfish (Orconectes Eberhardt et al.. 1971.
[30-day exposure]
Eberhardt et al., 1971.
Eberhardt et al., 1971.
Andryushchenko and Polikarpov.
1974. :
Sikka and Rice. 1972.
Sikka and Rice, 1972.
Diatom (Skeletorieina costatum) “lo.08 Sikka and Rice. 1972.
Diatom (Thalassiosira guillardi) 0.08 Sikka and Rice. 1972.
Dinoflagellate (Amphidinium carterac) 0.08 Sikka and Rice. 1972.
Dinoflagellate (Olisthodiscus lutcus) 0.08 Sikka and Rice. 1972.
DDE Snail (Cipangopaludina japonica) [terres-  [36.000 Callahan, 1979.
trial-aquatic microcosm. 3.8 ug/l. in water]
Mosquito larvae [terrestrial-aquatic micro- 59,000 Callahan, 1979.
cosm, 3.8 ug/L in water)
Snail (Cipangopaludina japonica) [aquatic {13.700 Verschueren. 1983.
model ecosystem]
Alga [aquatic model ecosystem]} 2.720 Verschueren, 1983.
DDD Alga 6.210 " {Verschueren, 1983.
Snail (Cipangopaludina japonica) 4.460 Verschueren, 1983,
Pelecypod (0.05-2.18 ug/1./50hr) 9.210 Verschueren, 1983.
Mussel (Mytilus edulis) 9.120 Zaroogian et al.. 1985.
Oyster (Crassostrea virginica) 47.900 Zaroogian et al., 1985.
’ Continued
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Appendix A
Bioconcentration Factors for Aquatic Organisms

Chemical : Species BCF Reference

Technical BHC? | American oyster. all soft tissue (Cras- 218 - Veith and Kosian, 1983.
sostrea virginica)[28-day exposure] .
Pinfish. edible tissue (Lagodon rhomboi-  f130 Veith and Kosian. 1983.

" |des) [28-day exposure] '

Pinfish. offal tissue (Lagodon rhomboides) 1617 Veith and Kosian, 1983. -
[28-day exposure]
Pink shrimp (Penaeus duorarum) 80 Veith and Kosian, 1983.
[4-day exposure]

Pintish. (Lagodon rhomboides) 482 Veith and Kosian, 1983.
{4-day exposure] : : :

Lindane Grass shrimp (Palacmoneres pugio) 63
' [4-day exposure}

Veith and Kosian, 1983.

Pink shrimp (Penacus duoranony [4-day
exposure]

and Kosian. 1983.

Sheepshead minnow (Cyprinodon variega-
tus) [4-day exposure]

. 1983.

Pinfish (Lugodon rhombaoides)
{4-day exposure]

Veith and Kosian, 1983.

#Technical BHC (21 percent alplm BHC. 2.1 percent beta BF I(ﬂ.c 39, pgrcem gamyma BHC 23 percent delta BHC. 14.9 percent
unidentified compounds)

Source: TOXNET. Hazardous Substances Data Bank
ASTER F,éolnxicily Profile. USEPA Enviropmen|

Other chemicals considered in thi §
concentrate in aquatic commrunities, a; summarlzed below:

Benzene

BCF for eels is 3 ind for goldfish is 4.3 [3]. Based on reported BCF of
2.13 [4] and an estimated BCF of 24 [5], benzene will not be expected to bio-
concentrate in aquatic organisms. ' ' '

[1] Ogata, M., and Y. Miyake. 1978. Water Res. 12:1041-4.
[3] Ogata, M. et al. 1984. Bull. Environ. Contam. Toxicol. 33:561-7.

[4] Hansch, C., and A.J. Leo. 1985. Medchem Project Issue No. 26. Clare-
mont, CA: Pomona College.

[5] Lyman, W.J. et al. 1982. Handbook ()f Chemical Property Estimated Meth-
ods. NY: McGraw-Hill.
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Chlorobenzene

- Based on a log BCF of 1-2 for several species of fish [1,3,4),-it is concluded
that chlorobenzene has little or no tendency to bioconcentrate. [1,2,3,4].

[1] Kenaga, E.E. 1980. Bull. Environmental Safety. 4:26-38.
[2] Veith, G.D. et al. 1979. Journal Fish. Board Canada. 36:1040-48.
[3] Kawasaki, M. 1980. Ecotoxicol. ‘Environ. Safety. 4:444-54.

[4] Kitano, M. 1978. OECD Tokyo Mtg Ret. Book TSU:No. 3.

Chloroform

t i concludedfthat chloroform

Based on the log BCF <1 for 4 species of ti
has little or no tendency to bloconcentrdte

- [1] Barrows, B.E. et al. 1980. Dynatiti

7 zard Assessment Toxic
Chemical. Ann Arbor, MI: Ann Atbé

79-92.

~[2] Anderson, D.R., and E.B:*
~ tion of Chlor()torm to Fo
Richland, WA, Pacific NW:La

1,2-DCA

1,2-Dichloroe¥jl: arie,_ i pect.éd to bioconcentrate in fish because of its low
octanol/water pattiti 48. [1]. The measured log BCF in bluegill suntish
is 0.30 [2]. : : '

[1] Hansch, C., and AJ. Leo. 1979. Substituent Constants Jor Correlation Anal-
ysis in Chemisiry and Biology, New York, NY: John Wi]ey and Sons.

[2] Barfows; M.E. et al. 1980. Dynamic Expmu;e Hazard Assess. Toxic Clzem
Ann Arbor, MI: -Ann Arbor Sci. pp. 379-92.

Ethylbenzene

The only experimental data on the bioconcentration of ethylbenzene are the
low log BCF of 0.67 for clams exposed to the water-soluble fraction of crude
oil [1]. The bioconcentration factor can be calculated for fish based on the log
octanol/water partition coetticient ot 2.16 [2] and a recommended regression
equation [3]. The calculated BCF for fish is 2.16. It is concluded that ethyl-

~ benzene should not significantly hioconcentrate in aquatic organisms.
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[1] Nunes, P., and P.E. Benville, Jr. 1979. Bull. Environ. Contam. Toxicol.
21:719-24. :

[2] Hansch, C., and A.J. Leo. 1981. Medchem Project Issue No. 19 Clare-
mont, CA: Pomona College.

[3] Lyman, W.J. et al. 1982. Handbook of Chemical Property Estimation Meth-
ods. Environmental Behavior of Organic Compounds. New York, NY:
McGraw Hill. pp. 5-1 to 5-10.

Toluene

Based on the log BCF range of 0.22 to-1.12 [1-4]
. brates, it is concluded that toluene does not bio
and aquatic invertebrates.

r fish and aquatic inverte-
""ntrate significantly in fish
[1] Ogata, M., and Y. Miyake. 1978. W

[2] Nunes, P. and P.E. Benville Jr. 1%
Toxicol. 12:719-24. -

[3] Geyer, H. et al.

[4] Korn, S. et al.
Fish Serv. 75:633-

Xylenes
The bioconcen ati' faétor can be calculated for fish based on the log octa-
nol/water partition“epefficient of 3.12-3.20 for the individual isomers [1] and a
regression relation [2}; The calculated BCF for fish is 2.14-2.20. The calcu-
]ated BCF for eels is 1.3 [3].

- [1] Hansch, C., and AJ. Leo. Medchem Project No. 19. Claremont CA:
Pomona Co]lege

[2] Lyman, W.J. et al 1982. Handbook of Chemical Property Estimation Meth-
ods. New York, NY: McGraw Hill, p. 5-5.

[3] Ogata, M., and Y. Miyaka. 1978. Water Res. 12:1041-4.

10010174.SFO _ o A-4




References for Appendix A |
Bioconcentration Factors for Aquatic Organisms

Andryushchenko, V.V. and G.G. Polikarpov. 1974. An experimental study of uptake
‘of Zn65 and DDT by Ulva rigida from seawater polluted with both agents. Hydrobiol.
J. (Engl. Transl. Gidrobiol. Zh.). 10 (4):41-46. As cited in ASTER Ecotoxicity Pro-
file, USEPA Environmental Resealch Laboratory, Duluth.

Callahan. 1979. Water-related environmental fate ()f priority pollutants. 1:24-7. As
cited in TOXNET, Hazardous Substances Data Bank. .

Eberhardt, L.L. et al. 1971. Nature 230:60. ‘As cited in
Quality Criteria Doc: DDT. p. B-36 - B-37. 1980. Re
cited in TOXNET, Hazardous Substances Data Ba

SEPA Ambient Water

Geyer, H. et al. 1982. Chemosphere 11.
ardous Substances Data Bank.

Metcalf, R.L. et al. 1973. bMode] écosyste

organoch]orine pesticides Enwron Health Petspett. “4:35-44. As cited in ASTER

Reish, D.J. et al 1978, . Water oﬂu ‘

Sikka, H.C. and C.P
Marine Algae. Annuz . Syracuse University. Res. Corp. Life Science
Division. U.S. NTIS AD ' p. 36. Goverment Reports Announcements and
Index 7215. As cited in ASTER Ecotoxicity Profile, USEPA Environmental Research
Laborat()ly, Duluth.

Veith, G.D. and P. Kosian. 1983. Estimating bioconcentration potential from octa-
nol/water partition coefficient as cited in D. Mackay et.al. Physical Behavior of PCBs
in the Great Lakes. Ann Arbor, Michigan: Ann Arbor Science Publishers.

269-282 pp. As cited in ASTER Ecotoxicity Profile, USEPA Environmental Research
Laboratory, Duluth.

Verscheuren, K.- 1983. Handbook of Environmental Data on Organic Chemicals.
Second Edition. New York: Van Nostrand Reinhold Co. As cited in TOXNET,

Hazardous Substances Data Bank.

Zaroogian, G.E. et al. 1985. Environ. Toxicol. Chem. 43 12. As cited in TOXNET,
Hazardous Substances Data Bank.

100101 74.SFO . A-5



e

iy

< Rae s

D

Profi

%

o

rofile

ey

for Co




Appendix B
Toxicity Profile for Contaminants of Concern

Page 1 of 28

Element
(reference)

Species

Effects Documented

No Observed Effect

Nonlethal Effect

Reduced Survival

- Concentration

Comment

Concentration

. Comment

Concentration

Comment

DDT (Matsumura,
1985)

American Kestrels

1.4 & 4.7 mg/kg, dict

Birds produced cgg-
shells roughly 10%
thinner than normal
ones. -

DT (Amdur et at.,
1980)

Rats

<200 mg/kg. diet

No adverse:effects in.female
rats qply. .

5-15 mg/kg, diet

6-month exposure pro-
duced histologic
changes in livers of
male rats including
hypertrophy, inctusion
bodies, and cytoplas-
mic granulation in
male rats only. Fe-
male rats developed
liver necrosis at
greater than

1,000 mg/kg in diet.

DDT (Clarke, 1981)

Domestic fowl

Sperm production
greatly reduced; signs

DDT (Cabral, 1982)

MRC Proton rats

500 mg/kg, diet

Lifetime exposure produced
no adverse effects on body
growth or survival rate. No
increase in incidence of
liver-cell tumors in females.

of toxicity followed.

DDT (Shepard, 1986)

Rabbits

weight, diet

50 mg/kg body

duced intrauterine
growth.

~ Continued
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Appendix B

produce intoxication and
eggshell thickness was nor-
mal

Toxicity Profile for Contaminants of Concern Page 2 of 28
Effects Documented
'Element No Observed Effect Nonlethal Effect Reduced Survival -
(reference) Species Concentration Comment Concentration Comment Concentration Comment
1 mg/kg,‘diet» Exposure on days 4 ‘

through 7 of gestation

resulted in reduction

of brain weight in

rabbit fetuses. i
DDT (Wurster, 1968) | Bermuda petrels 6.4 mg/kg Dead chicks resulted from

. Bermuda petrels feeding on
cephalopods containing
» DDT and DDE
DDT (Ballou et al., Blue crabs (Callinectes 0.8 mg/L, food Increased respiratory
1985) sapidus) : rates
DDT (Smith et al., Coturnix quail (5 weeks | 100 mg/kg, diet
1969) old) fertility, or haichability
controls '
DDT (Hudson et al.,, |Mallard 30 mg/kg. diet 90 days exposure, no o 100 mg/kg, diet First mortality at 43 days,
1984) ' talities last at 417 days
Bobwhite 30 mg/kg, diet 90 days exposure, no m
talities ]
100 mg/kg, diet 60 days exposure did not

Sandhill crane

1,000 mg/kg/day, diet

Toxic signs by day 10;
death after day 12

Ring-necked pheasants, 1,334 mg/kg LDgy, oral
female, 3-4 months old
Sandhill crane, male and >1,200 mg/kg LDsg, oral
female o
Bulifrog, female >2,000 mg/kg LDSO’ oral
Mallard, 3 months old >2,240 mg/kg LDSO, oral

Continued
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6 months old

Appendix B .
Toxicity Profile for Contaminants of Concern Page 3 of 28
Effects Documented .
Element A No Observed Effect Nonlethal Effect’ Reduced Survival
(reference) Species Concentration Comment Concentration Comment Concentration Comment
Japanese quail, male, 2 841 mg/kg LDy, oral
months old
Rock dove (domestic >4,000 mg/kg LDgy, oral
pigeon); male and fe- o ‘
male
California quail, male, 595 mg/kg LDgy), oral

DDT (Fabro et al.,
1984)

Rabbit (4-7 days gesta-
tion)

I mg/kg/day, diet

Decreased fetal weight

DDT (Hart et al.,
1972)

Rabbit (7, 8, 9 or 21, 22,
23 days gestation)

0 mg/kg/day, diet -

Increased fetal resorp-
tion

26 mg/kg/day, diet

produce hepatic effects

D[)T’(Orbcrg and Mouse 8.33 mg/kg/day, diet |28 days expostire
Lundberg, 1974) produce reprodsctive
DDT (Lowe et al., Oyster 1 ug/L (submersion) | Weight and height
1971) fected
DDT (DcWaziers and |Rat 40 mg/kg/day, diet 12 days exposure did no Effects on liver were
Azias. 1987) produce gastrointestinal
effects
DDT (Pasha, 1991) Mouse 1-week exposure did not

DDT (Gish and
Chura, 1970)

Coturnix quail

700, 922, 1,214,
1,600 mg/kg, diet

Fed for 20 days or untit
death, mortality varied with
body condition and sex.

DDT (Davison and
Sell. 1974)

Mallard

20 ing/kg dry weight,
diet :

DDT (Jefferies, 1971)

Bengalese finches

diet

8.32, & 274 mg/kg, .

Reduced fertility,
hatchability, and
fledging success.

DDT (Worthing,
1987) ’

Rat

113-118 mg/kg

LD50, oral

Continued
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Toxicity Profile for Contaminants of Concern . Page 4 of 28
Effects Documented
' No Observed Effect Nonlethal Effect Reduced Survival
Element
(reference) Species Concentration Comment Concentration Comment Concentration Comment
DDT (Hartley, 1987) }Mousc 150-300 mg/kg LDyg, oral
Rabbit 300 mg/kg 1.Dg. oral
Dog 500-750 mg/kg L15q. oral
Sheep >1,000 mg/kg LDg. oral
Goat >1,000 mg/kg LDg, oral
DDT (Hill et al., Bobwhite quail, 23 days 611 mg/kg LCqq. S-day diet
1975) old : )
Japanese quail, 7 days 568 mg/kg LCgq, S-day diet
old C
Pheasant, 21 days old 311 mg/keg 1.Cs. 5-day diet
Mallard, 17 days old 1,869 mg/kg 1.Cg, 5-day diet
DDT (Hill and Japanese quail. 2 weeks 416 mg/kg LCgq, 5-day diet
Camardese, 1986) old i
DDT (Ferguson and  }'Toad 560,000 pg/L/36 LC'SO
Gilbert, 1967) hours
DDT (Sanders, 1970) {Toad, tadpole, 4-5 weeks 1,000 ug/L./96 hours LCsq
old '
Toad, tadpole, 6 weeks 100 pg/1./96 hours LCs
old .
Toad, tadpole, 7 weeks 30 pg/1./96 hours LCsq
old '
. Frog, tadpole 400 pg/1./96 hours LCsqo
DDT (EPA, 1980a) |Spot 1.8 ug/L12 days LCsq
Striped mullct 0.4 ug/1.72 days LCsqo
DDT (McLeese and | Sand shﬁmp (Crangon 0.63 ug/l LCsy
Metcalfe, 1980) septemspinosa)
0.83 ug/L LCsqo

Continued
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Appendix B .
Toxicity Profile for Contaminants of Concern "Page 5 of 28
Effects Documented
' . ’ No Obéerved Effect Nonlethal Effect Reduced Survival
Element i
(reference) Species Concentration . Comment Concentration Comment Concentration Comment

DDT (Meith-Avciﬁ. Barnacles (Balanus im- Not given Reduced settlement
1974) provises) ' densities
DDT (Odum et al., Fiddler crabs (Uca pug- 10 mg/kg, diet Uncoordination, slug-
1969) nax)j gish response after

. 5 days .
DDT (Ballou et al., Fiddler crabs (Uca pug- 10 mg/L, water Increase in limb re-

al., 1974)

~

p.p-DDE (IARC CF-1 mice 250 mg/kg, diet Lifetime exposure re-

1974) : ' sulted in an increased
incidence of liver tu-
mors in male and
female mice.

p.p-DDE (Tomatis et | CF-1 mice 130-week exposure re-

sulted in a high inci-
dence (100%) of liver

‘|tumors in female rats.

p.p-DDE
(Matsumura, 1985)

American kestrel

Birds produced cgg

shells roughly 10%

hinper than normal

DDE (Heinz, 1976)

Mallard

frigl mem:i'ng stimuli.

DDE (Stickel et al.,
1984)

4 species of wild birds

1,500 mg/kg, diet

Brain residues ranged from
305-694 mg/kg in dead
birds, independent of bird
species.

DDE (EPA, 1980a)

Saltwater aquatic life

14 pg/l.

Lowest concentration to
produce acute toxicity.

Continued
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Toxicity Profile for Contaminants of Concern
Effects Documented
Element No Observed Effect Nonlethal Effect Reduced Survival
(reference) Species Concentration Comment Concentration Comment Concentration " Comment

DDE (DHEW, 1978)

Osborne;MendeI rats

| 21.85 mg/kg/day,

diet—male v

12.1 mg/kg/day, diet—
female )

Increased mortality was
seen in both sexes of rats.
No evidence of carcino-
genicity was found in cither
sex. DDE was hepatotoxic
and induced centrolobular
necrosis and fatty metamor-
phosis. -

p.p-DDE
(Kornburst, 1986)

Female Sprague-Dawley
rats

10 mg/kg body
weight, diet

or neonatal growih.

and Anderson, 1975)

DDE (Heath €1 al., “|Mallard Eggshell thinning,
1969) i . cracking; increased

. embryo mortality
DDE (Risebhrough Mallard 17% average decrease

| in eggshell thickness

9% average decrease

in epgshell thickness

DDE (Rudolf et al.,
1984) '

American kestrel

35 mg/kg DDE +
50 mg/kg acephate,
diet

No appreciable effects on
kestrels response to prey
stimulus with which they.
have had extensive prior
contact

DDE (Jefferies, 1971)

Bengalese finches

4, 38, & 91 mg/kg,
diet

cieasgitertility,
itchability, fledging

DDE (Milier et al.,
1976) .

Ducks

10-250 mg/kg, diet

No effects. on nasal gland
secretion or plasma osmo-
regulation

DDE (Powers et al., [Exuviella baltica (dino- 0.1 parts per billion Inhibition of cell
1975) flagellate) in cell culture growth
Continued
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Appendix B
' Toxicity Profile for Contaminants of Concern Page 7 of 28
Effects Documented
No Observed Effect Nonlethal Effect -Reduced Survival
Element .
(reference) Species Concentration Comment Concentration Comment Concentration Comment
10 parts per billion in | Decrease in cell num-
cell culture ber
DDE (Powers et al., |Exuviclla baltica 25 pg/L in cell cul- Inhibition. of ccll
1979) ture growth, reduced
photosynthesis
DDE (Pasha, 1981) Mouse 26 mg/kg/day, diet 24 hours/day exposure
for 1 week resulted in
liver damage '
DDE (Longcore et Black duck 10 & 30 mg/kg dry Changes in eggshell 46 mg/kg, diet - Reduced survival rate of
al., 1971) weight, diet composition significant 21-day duckling by 40-76%
eggshell thinning;
increased eggshell
cracking
Changes in eggshell

DDE (Ludke, 1974)

Coturnix quail

56 days exposure,
DDE residues were
significantly greater
than in birds fed DDE

DDE (Porter and
Wiemeyer, 1972)

American kestrel

2.8 mg/kg, diet

14- to 16-month exposure,
2 of 14 males died; high
brain residues of DDE

DDE (Longcore and
Samson, 1973)

Black duck

10 mg/kg dry weight,
diet :

Thinning of gggshelis,

DDE (Hill et al,, Bobwhite quail, 23 days 825 mg/kg LCg, 5-day diet
1975) old : .
Japanese quail, 7 days 1,355 mg/kg LCgq. 5-day diet
old
Ring-necked pheasant, 829 mg/kg LCgq. 5-day diet
10 days old
Mallard 3,572 mg/kg LCs, 5-day diet

Continued
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Toxicity Profile for Contaminants of Concern Page 8 of 28
Effects Documented
El No Observed Effect Nonlethal Effect Reduced Survival
ement .

(reference) Species Concentration Comment Concentration Comment Concentration Comment -
DDE (Hill and Japanese quail 859 mg/kg LCys, 5-day diet
Camardese, 1986) :

DDD (Meister, 1989) |Rat ] 3,400 mg/kg LCsq oral
DDD (Hill et al,, Bobwhite quail, 23 days 2,178 mgfkg .|LCsq, 5-day diet
1975) old : ‘

Japanese quail, 7 days 3,165 mg/kg LCgq, 5-day diet

old ' .

Ring-necked pheasant, 445 mg/kg LCgq, 5-day diet

10 days old C

Mallard, 17 days old 4,814 mg/kg LCs, 5-day diet
DDD (Hitt and Japanese quail 2,636 mg/kg LCsy, 5-day diet
Camardese, 1986) . .
DDD (Hudson et al., |California quail, female, >760 mg/kg LDsq
1984) 6 months old

Ring-necked pheasant, 386 mg/kg LDgq

female, 3-4 months old ’ .

Mallard, female, 3 >2,000 mg/kg LDggq

months old
DDD (Pasha, 1981) |Mouse 26 mg/kg/day, diet 1-week exposure, no hepatic

‘ o effects :
DDD (Tomatis, 1974) | CF-1 mice . 250 mg/kg, diet Exposure;pf'lgoﬂ' veeks
lung tumors in both
sexes.

Continued

1001001




Concentration

Appendix B
Toxicity Profile for Contaminants of Concern Page 9 of 28
Effects Documented
Element No Observed Effect " Nonlethal Effect Reduced Survival
(reference) Species Concentration Comment Concentration Comment Comment

DDD (Clarke, 1981)

Dogs

[20-50 mgsxe, diet .

Daily eprsure pro-
duces atrophy and
disappearance of the
deeper layers of the
adrenal cortex. Effects
are specific to
o,p’-DDD, which may
be a contaminant of
p.p-DDD.

BHC (Fitzhugh et al.,
1950) -

Weanling Wistar rats

“{10, 50, 100,

800 mg/kg, diet

BHC (lto et al., 1973)

Male DD mice

250 mg/kg each beta
+ lindane, beta +
delta, lindane+delta,
diet

exposed for 24 weeks,p
duced no liver tum

250 mg/kg each

8-week-old mice ex-

posed for 24 weeks.

25-50% treated de-
veloped liver tumors

BHC (Hanada, 1973)

DD mice

100 mg/kg, diet

6-week-old males and fe-
males exposed for 32 weeks;
no tumors were observed

“|dose-related

ith no metastases.

‘size of flimbrs was

BHC (Goto et al.,
1972)

lCR-J CL mice

600 mg/kg, diet

5-week-‘9']'d EXpO:
26 weeks develo
benign liver tumors’

BHC (Clarke, 1981)

Poultry

250-500 mg/kg, diet

Hemorrhages in intestinal
mucous membranes, paren-
chymatous organs and
other tissues.

BHC (Hudson et al.,

Mallard, 3 months old

1,414 mg/kg

LD50, oral

1984)

Continued
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Toxicity Profile for Contaminants of Concern Page 10 of 28
Effects Documented
El ! No Observed Effect : ' Nonlethal Effect - Reduced Survival
ement . i :
(reference) Species Concentration Comment . Concentration Comment Concentration " . Comment
Pheasants, female, 3-4 - ' . [118 mg/kg : LDsg, oral
months old : : oo
BHC (EPA, 1980b)? |Pink shrimp (Penaeus ‘ ) . © ]0.34 ug/L. (mean for |LCgo/ECs: flow-through,
duoranimy) : . ) species—0.34 ug/l) | measured ‘
Pinfish (Lagodon rhom- 86.4 ung/L (mean for |LC5o/ECsq; flow-through,
boides) species—86.4 ug/l) measured
Lindane (Hill ct al., | Bobwhite, 9 days old 882 mg/kg LCsq, 5-day diet
1975) N
Japanese quail, 7 days 1425 mg/kg - ’ LCgq. 5-day diet
old .
Pheasant, 10 days old 561 mg/kg LCgyq, 5-day diet
Mallard. 15 days old 5,000 mg/kg LCq. 5-day diet
Lindane (Hill and Japanese quail 663 mg/kg LCsq. 5-day diet
Camardese, 1986) ‘
Lindane (Hudson et | Mallard, 3-4 monlh's old >2,000 mg/kg LDgy, oral
al., 1984)
Lindane (Schimmel et | Mysid shrimp 63 ugll . 1.Cg0, 96 hours, flow-
al.,, 1977) : ) through
Pink shrimp 0.17 ug/L ' LCsgy. 96 hours, flow-
- through
Grass shrimp (Palaemo- 4.4 ug/l. " {LCgq, 96 hours, flow-
netes pugio) through .
Sheepshead minnow 104 g/l : LC50; 96 hours, flow-
. through ’
Pinfish _ - 1306 ug/L LCs, 96 hours, flow-
through

Continued
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Effects Documented
. No Observed Effect Nonlethal Effect Reduced Survival
Element - . . .
(reference) Species Concentration Comment Concentration Comment | Concentration ‘ Comment
Lindane (Whitehead }Japanese quail 200 mg/kg, diet No adverse effects observed
et al., 1974) - on rate or pattern of egg
) production, cgg size, shell
thickness, calcium content,
ength, or struc-
l.indane Rat . 37.5 mg/kg/day, diet 75 mg/kg/day, diet 90 days ad lib, dis-

(Shivanandappa and

rupted spermatogene-
Krishnakumari, 1983) i

SIS

[.indane (Reddy and {Penaeid prawn 0.1 mg/L . LCSO, 96 hours
Rao, 1986) £
Lindane (EPA, _|Sand Shrimp (Crangon 5 ug/lL (mean for A 1.C5o/ECs. static, un-
1980b) septemspinosa) species—5 ug/l) measured
Hermit Crab (Pagurus 5 ug/L (mean for LCg¢/ECsy static, un-
longicarpus) species—5 ug/l) measured

Sheepshead minnow
(Cyprinodon variegatus)

103.9 ug/l. (mean for | L.C5(/ECs; flow-through,
species—103.9 ug/l) | measured

Striped bass (Morone
saxatilis)

7.3 pg/L (mean for  |1.C4/ECqy: flow-through,
species—7.3 ug/L) unmeasured

Pinfish (Lagodon

30.6 pg/L. (mean for |LCgo/EC4y; flow-through,
rhomboides) )

species—30.6 ug/l.) | unmeasured

Longnose killifish (Fun-
dulus similis)

240 g/l LCyqy, 48-hour exposure

White mullet (Mugil 30 pug/l. L.Csq, 48-hour exposure

curema)

Brown shrimp (Penaeus
aztecus)

0.40 pug/l. LCgy, 48-hour exposure

Natural phytoplankton 1,000 pg/l 28.5% decrease in pro-
communities . . ductivity C-14

Continued
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mediterranea)

growth and cell
morphogenesis; re-
versible

Toxicity Profile for Contaminants of Concern Page 12 of 28
Effects Documented
No Observed Effect Nonlethal Effect Reduced Survival
Element j
(reference) Species Concentration Comment Concentration Comment Concentration Comment
Alga (Acetabularia 10,000 ug/l Inhibition of cell

American oyster
(Crassostrea virginica)

450 pg/L* (mean for
species—450 pg/l)

ECsq: *decreased shell
growth; flow-through, un-
measured

| Polychaete (Neanthes

3,680 ug/L (mean for

LCSOIECSO; static, mea-

arenaaceodentata) species—3,680 ug/l) |sured

American eel (Anguilla 56 ug/L (mean for LCg(/ECsy; static, un-

rostrata) species—56 ug/l) measured

Mummichog (Fundulus 60 pg/L (mean for | LCg/ECsq; static, un-

heteroclitus) ’ species—60 ug/l) measured

Striped killifish (Fundu- 28 ug/l. (mean for LC5o/EC5 static, un-

lus majalis) species—28 ug/l) measured

Atlantic silverside 9 ug/l. (mean for LCg¢/ECgyy; static, un-

(Menidia menidia) species—9 ug/l.) measured

Bluehead (Thalassoma 14 ug/L (mean for’ LCSO/ECSO; static, un-

bifasciatum) species—14 ug/L) measured

Striped mullet (Mugil 66 pg/l. (mean for LCso/ECsy; static, un-

cephalus) species—66 ug/l.) measured :
Lindane, technical Northern puffer 35 pg/l. (mean for LCs(/ECgyy; static un- -
(EPA, 1980b) (Sphaeroides mdculatus) species—35 ug/L) measured

Benzene (IARC,
1982)

Rats, guinea-pigs, rabbits

264-291 mg/m3, inhal

Exposurg“of 7 hou
day fof 30-40 weeks
restilted in an increase
in testicular weight
and degeneration of
seminiferous tubules.

Continued
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Element
(reference)

Species

Effects Documented

No Observed Effect

Nonlethal Effect

Reduced Survival

Concentration

Comment

Concentration

Comment

Concentration

Comment

‘| Rats

5.3-4.6 mg/m°, inhal

Alteration of estrous
cycles, but no effect on
subsequent fertility or
litter size

Benzene (ACGIH,
1986)

Rats

169-102 mg/m™,
inhal

5-8 weeks“exposure of
day, 5:daysiweek, no

145 & 155 mg/m°,
inhal

"|5-8 weeks exposure of |

5 hours/day, 5 days/
week, moderate degree
of leukopenia.

66 mg/ms, inhal

756 hours exposure of
8 hours/day, 5 days/
week, decrease in
white cell count.

Benzene (Keller,
1986)

Swiss-Webster mice

Exposed from
days 6-15 of gestation.
effects of fetuses in-
clude: decreased
number of mature
erythroid precursor
ells, increased num-
~.of CFU-E cells,

Benzene (Batilou et
al., 1985)

Blue crab (juveniles)

slawer rate of limb
bud regeneration, and
dépressed .activity of
ATPase in .
mitochondria.

33 mg/m3, inhal

Decrease in oxygen
consumption

Continued
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(Verschueren, 1983)

larvae

of larvae, reduction in
feed intake and growth

Toxicity Profile for Contaminants of Concern Page 14 of 28
Effects Documented
B No Observed Effect ‘ Nonlethal Effect Reduced Survival
ement .
(reference) Species Concentration - Comment Concentration Comment Concentration * Comment

Benzene (Nawrot and |Rats 0.3-1.0 mg/kg body | No teratogenic effects, but
Staples, 1979) weight, diet reduced fetal weight and

' : : occasional embryolethality.
Benzene (Gofmekler, |Rats ' 209.7 g/kg, diet’ Exposure 10 days
1968) before breeding

showed a complete
, . absence of pregnancy. .

Benzene (Buikema Algae 10 mgl. - Inhibition threshold 741-mg/L Anacharis canodensis died
and Hendricks, 1980) ‘ for most marine algae “|after 1-hour exposure
Benzene ' Herring and anchovy 10-35 mg/L Delays in development

| Grass shrimp 27 mg/L/96 hours LCsy
(Palaemonetes pugio) i
Crab larvae, Stage 1 108 mg/L/96 hours LCsq¢
(Cancer magister)
Shrimp (Crangon 20 mg/L/96 hours LCq '
franciscorum)
Mexican axolotl 370 mg/L/48 hours | LCgq
(3-4 weeks after _ .
hatching) (Ambystoma
mexicanumy) .
Clawed toad (3-4 weeks 190 mg/L/48 hours | LCgq
after hatching)
Brine shrimp 21-66 mg/L/24 hours |LCq,
Benzene (EPA, Pacific oyster 924,000 ug/L (mean | LCgo/ECsq; static, un-
1980c) (Crassostrea gigas) for species— measured
924,000 pg/l) .
Copepod (Tigriopus 450,000 ug/LL (mean | LCqo/ECsq; static un-
californicus) for species— measured
450,000 ug/l)
Continued
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Effects Documented
No Observed Effect . Nonlethal Effect Reduced Survival
Element
(reference) Species Concentration Comment Concentration - Comment Concentration "~ Comment
Bay ~s.hrimp (Crangon ’ 17,600 pg/L (mean | LCgo/ECgy: static un-
franciscorum) : i . for species— measured
) 17,600 ug/L)
Grass shrimp : 27,000 pg/l. (mean LC5o/ECsq static un-
(Palaemonetes pugio) ' : for species— measured
27,000 ug/t)
Dungeness crab, larva 108,000 ug/L. (mean LCSO/ECSO; static un-
(Cancer magister) for species— measured :
: ] 108,000 pg/1)
Striped bass (Morone 6,000 ug/1 /168 hours |Temporary weight - [ 10,900 pg/l. LC5¢/ECsq; flow-through,
|saxatilis) ' . reduction ) measured

5,100 pg/L (mean for LCSOIECSO; flow-through,
species—10,900 ug/l.) | measured) K

Copepod (Nitocra. 82,000 ug/L LCg, 24-hour exposure
spinipes) :

111,500 pg/l. L.Csy» 24-hour exposure
Grass shrimp, adult 38,000 ug/L LCsq, 24-hour exposure
(Palaemonetes pugio) .

33,500 pg/l. LCqgq, 24-hour exposure

40,200 ug/l 1.C5q, 24-hour exposure
Grass shrimp, larva 40,800 g/l LCsq, 24-hour exposure
(Palaemonetes pugio) ‘

90,800 pug/L + | LCsq, 24-hour exposure

] 74,400 pg/l. | LCs 24-hour exposure

Pacific herring (Clupea 700 ug/lL/144 hours Stress observed
harengus paliasi) :

700 18/1./168 hours | Survival reduction
Dinoflagellate ) >5,000 pg/l. Growth inhibition

(Amphidinium carterae)

Continued
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Element
(reference)

Species

Effects Documented

No Observed Effect

Nonlethal Effect

Reduced Survival

Cbncen!ralion

Comment

Concentration

Comment

‘Comment

Diatom (Skeletonema
costatum)

100,000 pg/L

Growth inhibition

Concentration

Diatom

20,000 ug/l.

Growth inhibition

Chlorobenzene
(Kluwe, 1985)

F344/N rats

500 mg/kg, oral

91-day subchronic exposure
reduced survival developed
hepatocyte necrosis, necro-
sis of renal proximal
tubules, lymphoid or
myeloid depletion of the
spleen, bone marrow, and
thymus.

B6C3F1 mice

250 mg/kg, oral

91-day subchronic exposure
reduced survival developed
hepatocyte. necrosis, necro-
sis of renal proximal
tubules, lymphoid or
myeloid depletion of the
spleen, bone marrow, and
thymus.

Chlorobenzene
(Clayton, 1981)

Rats

14.4 mg/kg/day, oral

-|192 days did not produce

5 days/week exposure for

any observable effects.

0.1444 & 0.288 g/kg
body weight/day, diet

Chlorobenzene (John

Rabbits (6-18 days gesta-

2809 mg/m?>, inhal

6 hours/day for 13 days, no

et al., 1984) tion) developmental effects.
Rat (6-15 days gestation) | 2809 mg/m3, inhal |6 hours/day for 10 days, no
developmental effects _ :
Continued
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Swiss Albino Mouse

detectable acute toxic effect
on liver or kidneys and did
not stimulate regenerative

activity.

toxicity and tissue re-
generation in liver.
Kidney tumors were
also present. .

Appendix B
Toxicity Profile for Contaminants of Concern Page 17 of 28
_ Effects Documented
- No Observed Effect Nonlethal Effect Reduced Survival
Element
(reference) Species Concentration Comment Concentration Comment Concentration - Comment
Chlorobenzene (EPA, Mysid shrimp (Mysidop- 16,400 ug/l. (mean LCg/ECgy static, un-
1980d) sis bahia) for species— measured -
16,400 g/L)
Sheepshead minnow 10,500 pg/l. (mean LCg(/ECsyy static un-
(Cyprinodon variegatus) for species— measured
10,500 pg/l)
Alga (Skeletonema 343,000 pg/L 96 hour ECgg, Chloro-
costaturm) ) : phyll A -
341,000 pg/L 96 hour ECgy), reduction in
cell number . :
Chloroform (Amdur |Rats -_.()S ml/kg, diet Single exposure re-
et al., 1980) sulted in 40% inhibi-
tion of microsomal
drug metabolizing
. enzyme activity.
Mice 150-300 mg/kg body |3 months old. Exposusé to -10.6,1.2, and 2.4 g/kg | Nonmetastasizing hepato-
weight, oral 30 oral doses produced n; body weight, oral mas and cirrhosis in male
advcrse affects. = . and female rats
Chloroform (Chu, Rats . 908 mg/kg, oral LDgy, for male rats
1980)
_ ¥ 1117 mg/kg, oral LDgy, for female rats
Chloroform (IARC, |Osborne-Mendel rats, 90 and 180 mg/kg
1979) males body weight, gavage
Chloroform (Moore, -|Male, CFLP outbred 18 mg/kg, oral Single dose produced no 60 mg/kg, oral - Sihgle dose resulted in

Continued
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(Shepard, 1986)

60-70% of dose consumed.
No significant decrease in
fertility, litter size, or fetal

weight was observed.

Toxicity Profile for Contaminants of Concern Page 18 of 28
Effects Documented
Element No Observed Effect Nonlethal Effect Reduced Survival
(reference) Species Concentration Comment \ Concentration Comment Concentration Comment
Chloroform (Klaasen {Rabbits, rats, guinea 126, 253, or Exposure of 7 hours/
et al., 1986) pigs, dogs 429 mg/m3, inhal day, 5 days/week for
. 6 months resulted in
centrilobular necrosis
and cloudy swelling of
kidneys. Symptoms
trom the 25 ppm expo-
sure was mild and
) } ) _ reversible.
Chloroform (ACGIH. Rats 126-152 mg/m3, 253 mg/m3, inhal Exposure of 7 hours/ -
1986) inhal ) day, 5 days/week for
6 months results in
kidney injury. Severity
of injury is concentra-
tion dependent.
Dogs 15 and 30 mg/kg/ No effects
day, diet
Chloroform (Larson, {White rat 2,180 mg/kg LDyg), oral
1985) -
Rabbit 9,827 mg/kg LDs, oral
Dog 2,250 mg/kg LDgy, oral
Chloroform (Chu, Rat, male 908 mg/kg LD50, oral
1980)
‘ Rat, female 1,117 mg/kg LDgy, oral
Chloroform (EPA, Pink shrimp 81,500 14g/1./96 hours LCg, static bioassay
1980¢) .
1.2-Dichloroethane Rats 250-500 mg/kg, diet |2-year exposure, approx.

Continued
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Effects Documented
Element No Observed Effect Nonlethal Effect Reduced Survival
(reference) Species Concentration Comment Concentration Comment Concentration Comment

418.6 mg/m3, inhal

Exposed 7 hours/day during
days 6-15 of gestation. No

resorption or decrease in
fetal weight.

1,256 mg/m>, inhal

Exposed 7 hours/day during
days 6-15 of gestation. Ten
of 16 rats died.

1.2-Dichloroethane
(Rao et al.,, 1980)

‘| Rabbit (6-18 days gesta-

tion)

1,256 mg/m>, inhat

1,2-Dichloroethane
(Lane, 1982)

ICR Swiss mice

0, 0.03, 0.09, or
0.29 mg/ml in wate]
diet

4,186 mg/m/ 432min

t.2-Dichloroethane Mouse 870-950 mg/kg LDy, oral
(Larson, 1985)

Rabbit 860-970 mg/kg LDs, oral
1,2-Dichlorocthane Rat 670-890 mg/kg LDyg), oral
(Worthing, 1987)
1.2-Dichloroethane | Rat 50.232 mg/m>/ LCgy
(Verschueren, 1983) 31.8min

12,558 mg/m>/
165min '

Sand shrimp (Crangon

75 mg/L/24 hours,

LCSO, in seawaler

crangon) and 65 mg/L/96

hours-

Gobi 185 mg/L./60 minutes LCSO’ in seawater
1.2-Dichtoroethane Mysid shrimp (Mysidop- 113,000 p.g/L/% LCSO* in saltwater
(Kayser, 1982) sis bahia) hours .
1,2-Dichloroethane Mysid shrimp (Mysidop- 113,000 pg/l (rhean LCSOIECSO; static, un-
(EPA, 1980f) sis bahia) : for species— measured bioassay

113,000 pg/l) -

Continued
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‘Effects Documented

No Observed Effect . . Nonlethal Effect - o Reduced Survival

Element
(reference) Species Concentration Comment Concentration Comment Concentration Comment
Alga (Skeletonema . - . >433,000 ug/L 95 hour ECg, Chloro-
costatum) ' ' phylt A
>433,000 pg/l. 96 hour ECg), reduction in
cell count :
Ethylbenzene Coho salmon 50 mg/L. 100% mortality in young
(Verschueren, 1983) salmon after 24-hour expo-
) sure
10mgl - 2 out of 30 died after 24
. and 96 hours exposure
Rat 3,500 mg/kg, oral | LDsy, single dose
Ethytbenzene (Cragg |Rat 3,512 mg/m3, inhal
ct al., 1989) :
Mouse 3,512 mg/m3, inhal |5 daysfweek, 6 hours/ddy,
. 4 weeks; no reproduti
effects
Ethylbenzene Rabbit (1-24 days gesta- |4,491 mg/m3, inhal | Exposure for 24 days,

7 hours/day, no developmen-
tal effects

(Andrew et al., 1981) |tion)

Ethyibenzene Rats
(Clayton, 1981)

Ethylbenzene Rabbits, guinea pigs, and }1,796-8,981 mg/m3, No observed affects.
(Ctayton, 1981) monkey inhal )
Ethylbenzene (EPA, |Shrimp 87.6 mg/LM96 hours | LCsy, static unmeasured '
1978) bioassay
Grass shvrimp. adult ' : ' ) 14,440 ug/l./24 hours | LCg), static unmeasured
. ) - : bioassay
Grass shrimp, larva ) 10,200 g/1./24 hours LCSO, static unmeasured
) : bioassay

Continued
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Effects Documented
No Observed Effect Nonlethal ‘Effect Reduced Survival
Element
(reference) Species Concentration Comment Concentration Comment Concentration Comment
Ethylbenzene (EPA, |Pacific oyster 1,030,000 pg/l LCg(/ECsq; static, un-
1980g) (Crassostrea gigas) - (mean for species— | measured
. 1,030,000 ug/l)
Bay shrimp (Crangon 3,700 ug/L (mean for | LC5o/ECsy; static, mea-
franciscorum) species—3,700 ug/l.) |sured
Mysid shrimp 87,600 ug/l. (mean | LCg(/ECs; static, un-
(Mysidopsis bahia) “|for species— measured
87,600 ug/l)
Sheepshead minnow 275,000 ug/L. (mean | L.Cg5o/ECsy; static, un-
(Cyprinodon variegatus) for species— measured :
275,000 pg/l.)
‘| Striped bass (Morone 430 ug/L (mean for | LCgo/ECsy) static un-
savatilis) species—430 ug/l) measured :
Alga (Skeletonema >438,000 ng/l. 96 hours ECs, for Chloro-
costaum) phyll A
>438,000 ug/l 96 hours ECSO' reduction

in cell numbers

Ethylbenzene (Ballou

Manila clams (Tapes

Inérgased mucous pro-

1981)

duced CNS effects,
mydriasis, mild
tremors, prostration in
80 minutes. Light
anesthesia in 2 hours.

et al., 1985) semidecussata). )
Toluenée (ACGlH,' Mice 38,975 mg/m3, inhal _Acule poisoning
1986) _
Rats 9,744-19,488 mg/m>,
inhal
Toluene (Clayton, Cats 30,401 mg/m3, inhal |6 hours exposure pro-

Continued
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Effects Documented
Element No Observed Effect Nonlethal Effect Reduced Survival.
(reference) Species Concentration Comment Concentration Corpment Concentration - Comment
Toluene (Shepard, Rats 1,500 mg'/m3, inhal- }Daily exposure on day 1-8 '
1986) : produced no teratogenic
effect, some fetal growth
relardation
1,000 mg/m>, inhat |8 hours déily exposure from
Mice 1,500 mg/m3, inhal%;, | 8zhours daily ekpogure in_
5 prodduced no;
1.0é:mg/kg, gavage | Exposure on days 6-15
of gestation increased
‘| cleft palate in off-
spring.
Toluene (Ungvary Rabbit 518 mg/m3. inhal 24 hours/day, 14 d;lyé, 3 Fetus aborted
and Tatrai, 1985) developmental effects
Toluene (API, 1981) }Mouse 1,559 mg/m3. inhal |5 days/week, 6 hours/day,
8 weeks; no reproductive
effects
Toluene (Buikema Chlorella 1325 mg/m3 Growth inhibition (based
and Hendricks, 1980) ’ on photosynthesis/ respira-
. tion ratio)
Toluene (WHO, Marine algae (Chlorella
1985) vulgaris)
' Marine algae
(Selenastrum capri
cornutum)
Zebra fish 25 mg/L LCg, 48-hour exposure
Salmon fry (coho) 5.5 mg/L 1.Csq, 96-hour exposure
Salmon fry (pink) 7 mg/L LCy), 96-hour exposure
Continued
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Effects Documented
. No Observed Effect Nonlethal Effect Reduced Survival
Element -
(reference) Species Concentration Comment Concentration Comment Concentration Comment
General aquatic or- 2 mg/L. Ambient water con-
ganisms . centration. Inhibited
reproduction and
decreased growth rates
8 mg/L Narcosis in sea water _
Grass shrimp 17.2 mg/l. L.Csq, 24-hour exposure
(Palaemonetes pugio) ‘
Brine shrimp 33 mg/L LC56, 24-hour exposure
Bay shrimp 3.7 mg/L LCs, 96-hour exposure
Dungeness crab 170 mg/L LCgq. 48-hour exposure
48 mg/L. LCsq, 96-hour exposure
Toluene Grass shrimp 9.6 mg/L/96 hours . [LCqgq
(Verschueren, 1983) | (Palaemonetes pugio)
Dungeness crab larvae, 28 mg/L/96 hours LCsq
Stage 1 .
Bay Shrimp (Crangon 4.3 mg/L/96 hours LCsq
franciscorum) .
‘Toluene (Prince, Brine Shrimp 33 mg/L/24 hours LCsy
1974)
Toluene (Ferguson Grain Weevil 210 mg/L LDgg, in air
and Pirie, 1948)
Toluene (ASTER, Coho salmon 1,410 ug/l. Reduction in growth at
1992) (Oncorhynchus kisutch) 40 days
1,650 ug/l Avoidance at 1 hour
Toluene (EPA, Pacific oyster 1,050,000 pg/t. LCg(/ECsy; static, un-
1980h) (Crassostrea gigas) (mean for species— | measured
. 1,050,000 pg/l.
Mysid shrimp 56,300 pg/l. (mean LCso/ECsy static, un-
(Mysidopsis bahia) for species— measured
56,300 ug/L) '
Continued
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Effects Documented

Element No Observed Effect ‘ " Nonlethal Effect . : - Reduced Survival
(reference) . Species Concentration * Comment Concentration ! Comment Concentration - Comment i
» Bay shrimp (Crangon ' . V 3,700 pg/L. (mean for | LC5(/ECg: static, un-
franciscorum) ’ : species—3,700 ug/l.) | measured
Grass shrimp . 9,500 ug/L (mean for | LC5o/ECyq): static, un-
{Palaernonetes pugio) o v species—9,500 ug/l.) | measured

Striped bass (Morone 6.300 ug/l. (mean for | LCso/ECq: static, un-

saxatilis) species—6,300 ug/l) | measured
Copepod (Nitocra 24,200 pg/lL LCg, 24-hour exposure
spinipes) . . S
74,200 g/l v LCSO' 24-hour exposure
Grass shrimp, adult 20,200 ug/L ’ LCs. 24-hour exposure
(Palaemonctes pugio) . :
17,200 ug/l LCsq 24-hour'exposure\
37,600 ug/l " JLCqq, 24-hour exposure
38,100>p.g/L LCs, 24-hour exposure -
Grass shrimp, larva 30,600 pg/lL. LCsq, 24-hour exposure
(Palaemonetes pugio) =
25,800 pg/l LCSO. 24-hour exposure
Grass shrimp 19,800 g/l Narcosis
(Palaemonctes pugio) .
Coho salmon 10,000-50,000 g/l. |LCsy 96-hour exposure
(Oncorhynchus kisutch) o .
Sheepshead minnow >277,000~ LCSO, 96-hour exposure
(Cyprinodon variegatus) _ . <485,000 ug/l
Kelp (Macrocystis ) 10000 ug/l. - |Phictosynthesis inhibi-
pyrifera) _ - |tion
Alga (Amphidinium 100,000 ug/l . Growth inhibition
carteri) » ‘
Alga (Chlorella sp.) : 34,000 ug/l. Photosynthesis and
: respiration inhibition
Continued
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Appendix B
Toxicity Profile for Contaminants of Concern Page 25 of 28
Effects Documented
No Observed Effect Nonlethal Effect Reduced Survival
Element '
(reference) Species - Conceritration Comment Concentration Comment Concentration Comment
Growth inhibition

Alga (Dunaliclla tertio- Growth inhibition

lecta)

Alga (Skelctoncma Growth inhibition

costatum)

>433,000 pg/l 96 hours ECg, for Chloro-
phyll A production
>433000 ug. |96 hours ECq) for reduc-
tion in cell numbers

Toluene (Ballou et Pacific oyster Reduced developmen-
al., 1985) (Crassostrea gigas) tal growth

California mussel Reduced respiration

(Mytilus californianus) and heart rate

Manila clam (Tapes Increased mucous pro-

semidecussata) duction
Xylenes (Shepard, Rats 1,000 mg/ms. inhal | Exposure during days 9-14
1986) of pregnancy produced no

teratogenic results, although
minor skeletal anomalies oc-
L . curred.

Xylenes (Muralidhara |Female Wistar CFT rats |6 mi/kg, diet Not lethal 7 ml/kg Minimum lethat dose.

Xylenes (Mirkova,
1983)

Rats

50 mg/m>, inhal

Embiryotexic and
togeni€ effects. brain,
liver, lung, heart ef-
fected. Post- implan-
tation losses increased
by 9.7%. ‘Incidence of
fetal skeletal abnor-
malities increased
62%.

Continued
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suspensions

Toxicity Profile for Contaminants of Concern
Effects Documented
Element No Observed Effect Nonlethal Effect Reduced Survival
(reference) Species Concentration Comment Concentration Comment Concentration Comment
500 mg/m3. inhal Embryotoxic and tera-
togenic effects. Brain,
liver, lung, heart ef-
fected. Post- implan-
tation losses increased
by 168%. Incidence of
fetal skeletal abnor-
malities increased
_ 177%. v
Xylenes (David, 1982) | Quail eggs 2 or 0.05% aqueous | Direct spraying of shell or

repeated ingestion by
parent quail reduced
hatching rate, embryonic
viability, increased fecunda-
tion rate, and weight of
eggs, chickens, and adults.

Xylenes (NTP,1986) -

F344/N rats and B6C3F1
mice

6,000 mg/kg, gavage ]

Death in male and female
rats and mice.

Death in male rats

Rats

1,000 mg/kg, gavage

of toxicity.

No deaths or clinical signs

Males gained 15% less

wéight“and females

piresis. “Effects lasted
1560 min.

4,000 mg/kg, gavage

Xylenes (Hudak and
Ungvary, 1978)

Rat (9-14 days gestation)

1,033 mg/m>, inhal

LOAEL,; 24 hours/day,
6 days exposure re-
sulted in increased
fetal anomalies

Continued
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Effects Documented
No Observed Effect Nonlethal Effect Reduced Survival
Element
(reference) Species Concentration Comment Concentration Comment Concentration Comment
Xylenes (Ungvary and |Rat (7-15 days geétation) 260 mg/m3, inhal LOAEL,; 24 hours/day,
Tatrai, 1985) i 9 days exposure re-
sulted in skeletal retar-
. dations
3,521 mg/m”'.'inhal increased fetal death
and resorption
Xylenes Algae (Chlorella SS5mgll. Exposure to ortho-xylene
(Verschueren, 1983) | Vulgaris) decreased cell number by
: 50%.
Grass shrimp 7.4 mg/L 96 hours LCg) (0-xylene)
(Palemonetes pugio)
Crab larvae—Stage 1 6.0 mg/L. (o-xylene) 96 hours LCg
(Cancer magister) 12 mgl (m-xylene) (m-xylenc)
Bay shrimp (Crangon 1.3 mg/L (o-xylene) (m-xylene)
franciscorum) 3.7 mg/L (p-xylene) all 96-hour
2.0 mg/L LCSOS
Young Coho salmon 10.0 mg/L (o-xylene) no mortality in
(Oncorhynchus kisutch) ) 96 hours
Striped bass (Morone 11.0 mg/L (o-xylene) 96 hours or less
saxatilis) 9.2 mg/l. (m-xylenc) 96-hour LCs,
2.0 mg/L (p-xylene) 96-hour 1.C5

Xylenes (Ballou et al,,
1985)

Pacific oyster
(Crossostrea gigas) (lar-
vae)

31 mgL

‘Altered d g:l(;i‘j ent

1.22 mg/L

0.359 mg/L Altered development
o-xylene

0.359 mg/L Altered development

p-xylene

Continued
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compounds)

#Technical BHC (21% alpha BHC, 2.1

% beta BHC, 39% gamma BHC, 23% delta BHC, 14.9%

Toxicity Profile for Contaminants of Concern Page 28 of 28
Effects Documented
Element No Observed Effect Nonlethal Effect Reduced Survival
(reference) . Species Concentration - Comment Concentration Comment * Concentration Comment
Manila clam (Tapes 0.130 mg/L Increased mucous pro--|-
semidecussata) ) ) _Iduction (o-xylene)
Xylenes (Hudak and | CFY rats 1,000 mg/m3, inhala- | Exposure of pregnant
Ungvary, 1978) tion rats on gestation
days 9-14 produced
skeletal effects in-
cluding an increase
incidence of super-
‘ numerary ribs,
Xylenes (Claytdn, Rat 4.3 g/kg L.D5q. oral
1981)
28,518 mg/m/ LCsy
4 hours )
Xylenes (NRC, 1981) |Mouse 17,546 mg/m3/ LCso
6 hours
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